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Abstract  
 
Violence and alcohol place huge burdens on public health, affecting individuals, wider 
society and public services. Many of the harms associated with violence and alcohol occur in 
nightlife settings and preventing these harms is a priority for the UK government. 
Increasingly, a public health approach to prevention is evident in both national and local 
policies and strategies. The use of data and evidence to understand the nature of the problem 
and to inform, target, monitor and evaluate preventive activities is fundamental to this 
approach. This thesis and supporting publications illustrate how my research has supported 
the public health approach to the prevention of violence and alcohol-related harms in 
nightlife and other settings. 
 
Health data, such as emergency department (ED) attendance data, has a key role to play in the 
public health approach to prevention. The submitted articles illustrate how I have developed 
the use of ED data through establishing an injury surveillance system to inform prevention 
policies, strategies and practice at local and national levels. My analyses have been used to: 
identify the extent of alcohol-related harms; inform a nightlife management strategy; target 
prevention activity in nightlife areas where harms were more prevalent; and monitor trends in 
violence and alcohol-related harms over time. Further, my work has informed national policy; 
the collection of enhanced ED data on the circumstances of an assault is now being promoted 
by the UK Government.  
 
Whilst routine data sources such as ED data can provide a vast array of intelligence on 
nightlife violence and alcohol-related harms they do not provide the level of detail necessary 
to illustrate patterns of alcohol consumption during a night out, individuals’ experience of 
harms that do not come to the attention of authorities, or the wide range of risk and protective 
factors associated with these harms. Primary research is crucial to developing this knowledge. 
Thus, through studies conducted in England and cross-nationally, my research has identified 
that nightlife settings are the scenes of excessive alcohol consumption with preloading a 
common feature. Subsequently, many nightlife patrons enter nightlife areas already drunk. 
Over-serving of alcohol to drunks is common. A range of harms are experienced by nightlife 
patrons including verbal and physical aggression, sexual molestation and excessive 
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drunkenness. Both individual and environmental (i.e. venue) factors can increase the risks of 
nightlife patron involvement in alcohol-related harms.  
 
In the UK, the prevention of harms in nightlife settings has primarily focused on developing 
safe nightlife environments. Few interventions have been developed that aim to tackle the 
culture of drunkenness, risky drinking behaviours (e.g. preloading) and the over service of 
alcohol to drunks that have been evidenced in my studies. With the links between alcohol and 
harms, such as violence, being well established, addressing the culture of drunkenness within 
nightlife settings has to be a key public health priority. Both primary research and analyses of 
routine data sources can support this approach by identifying at-risk communities where 
primary prevention interventions should best be targeted.  
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1. Introduction 
Both in the UK and internationally, violence and alcohol are major public health priorities. 
Both place large burdens on individuals’ health and well-being, as well as impacting on those 
around them, wider society and public services. Internationally alcohol consumption is a key 
risk factor for morbidity, disability and mortality, accounting for approximately 3.3 million 
deaths each year and 5.1% of the global burden of disease and injury (i.e. disability-adjusted 
life years) (World Health Organization, 2014a). Whilst per capita individuals aged above 15 
years drink 6.2 litres of pure alcohol per year globally, there are wide variations in 
consumption, with developed countries recording much higher levels. The recorded UK 
average for 2008/09-2009/10 (pooled) was 11.6 litres of pure alcohol per capita (World 
Health Organization, 2014a). However, even within countries there are wide disparities in 
alcohol consumption between population groups and within different settings.  
 
The World Health Organization defines violence as “The intentional use of physical force or 
power, threatened or actual, against oneself, another person, or against a group or 
community, that either results in or has a high likelihood of resulting in injury, death, 
psychological harm, maldevelopment or deprivation” (World Health Organization, 2014b, 
p5). This includes self-directed, collective and interpersonal violence, and covers a broad 
range of violence types such as youth, sexual and intimate partner violence, and child and 
elder abuse (World Health Organization, 2014b).  Globally, interpersonal violence has been 
estimated to account for around half a million deaths per year (World Health Organization, 
2014b). Levels of violence-related deaths vary widely by region, with the highest rates shown 
to be in low- to middle-income countries (World Health Organization, 2014b). However, 
even in high-income countries violence can be a major issue. In 2012/13 across England and 
Wales there were 551 recorded homicides (Flatley, 2014). For every death, thousands more 
incidents of non-fatal violence occur each year. In 2012/13, an estimated 1.9 million incidents 
of violence against adults occurred in England and Wales, around half of which resulted in 
injury (Flatley, 2014). Nearly half of all incidents of violence in England and Wales are not 
reported to the police (Flatley, 2014), yet victims may present at local health services as a 
result of their injuries. Across England an estimated 189,672 emergency department (ED) 
attendances (Upton et al., 2012), and over 35,000 hospital admissions (Bellis et al., 2012a), 
were caused by violence in 2010/11. 
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There are clear links between violence and alcohol consumption (World Health Organization, 
2006), with half of all violence in England and Wales estimated to be alcohol-related (Flatley, 
2014). Further, whilst violence occurs in many settings, just under a fifth occurs in or around 
pubs or nightclubs (Flatley, 2014). Nightlife settings are often the scenes of physical and 
verbal aggression, unintentional injury, and other risky behaviours and associated harms 
(Hughes et al., 2008a; Luke et al., 2002; Schnitzer et al., 2010). Excessive alcohol 
consumption and drunkenness now appears to be an accepted part of UK nightlife culture 
(Bellis et al., 2010; Bellis and Hughes, 2011). Thus preventing violence and alcohol-related 
harms in UK nightlife is a government priority, highlighted as a key area for prevention in the 
Government’s Alcohol Strategy (HM Government, 2012) and violence prevention strategies 
(Bellis et al., 2012a; Home Office, 2008). 
 
A public health approach to the prevention of violence and alcohol-related harms in nightlife 
settings is now evident in national policy, and in the development and implementation of 
interventions (Bellis et al., 2012a; Hadfield and Newton, 2010; Home Office, 2008). Such an 
approach is underpinned by the social ecological model that acknowledges that a broad range 
of often interrelating factors at the individual, relationship, community and societal level can 
influence a person’s or group’s level of risk of violence or alcohol-related harms (World 
Health Organization, 2014b). The public health approach has a number of key elements that 
includes the collection and use of data to understand the nature and extent of the problem, 
identify key risk and protective factors, and inform, develop, implement and evaluate 
prevention activity. Sharing information on effective practice, implementing such practice in 
different settings and determining their cost effectiveness is crucial to building the evidence 
base on what works to prevent violence and alcohol-related harms (World Health 
Organization, 2014b). 
 
In the UK the primary data source used to inform the prevention of violence and alcohol-
related harms in nightlife settings is police-recorded crime. Whilst such data provide a wealth 
of information on where and when harms occur, they only provide a snapshot understanding 
of such harms and their impacts. Often unexploited, health, particularly ED, data sources 
have great potential in identifying and understanding violence and alcohol-related harms. It 
has been estimated that one in three of all ED attendances have consumed alcohol 
immediately prior to their presentation, increasing to more than two in three between 
14 
 
midnight and 5am (Strategy Unit, 2003). Studies conducted in Wales and Denmark 
comparing local ED and police data have shown that between one third (Sutherland et al., 
2002) and 80% (Faergemann et al., 2007) of violent incidents that resulted in ED attendance 
were reported to the police. Thus, in combination, police and health data sources can provide 
comprehensive intelligence on nightlife violence and alcohol-related harms, and a more 
realistic picture of the extent of such harms at a local level. However, such data sources 
provide little information on patterns of alcohol consumption during a night out, nightlife 
users’ experiences of harms that do not come to the attention of the police or health service, 
or the different risk and protective factors associated with these harms. Conducting primary 
research with nightlife users is crucial to developing this knowledge.  
 
This thesis, and supporting peer reviewed journal articles and research publications, 
illustrates how I have used original research to support the public health approach to the 
prevention of violence and alcohol-related harms, particularly in nightlife settings, at local, 
national and international levels. It is split into two distinct sections. The first section 
illustrates how I have developed and promoted the use of ED data in the prevention of 
violence and alcohol-related harms. It focuses on two peer reviewed journal articles that 
demonstrate how to set up and maintain an injury surveillance system using routine health 
data sources, and how data can be used to inform prevention policy and practice. The 
submission then focuses on a suite of nightlife research studies that explore alcohol 
consumption and related harms, including violence, in nightlife settings and identify key risk 
and protective factors. The thesis and supporting evidence aims to: 
 
 Demonstrate how to establish an injury surveillance system to access, analyse and 
share routine health, particularly ED, data to inform local prevention; 
 Illustrate the use of ED data in informing the prevention of violence and alcohol-
related harms in nightlife, and other, settings;  
 Explore the types of violence and alcohol-related harms experienced in nightlife 
settings, including key risk and protective factors for these harms;  
 Understand drinking behaviours amongst nightlife participants and their links with 
associated harms; and, 
15 
 
 Demonstrate the value of using both secondary data sources and primary research to 
enhance knowledge around nightlife-related harms and to inform the development, 
implementation and evaluation of prevention activities.  
The work summarised in this submission has been driven with support from local and 
national policy makers and practitioners, and colleagues from LJMU and elsewhere (e.g. 
European research networks). Through developing intelligence on violence and alcohol-
related harms in nightlife settings the work presented has supported the development and 
implementation of both national and local policy and practice. For example, the collection of 
detailed data on the circumstances of assaults that lead to an ED attendance and the sharing of 
such data with local partners for prevention purposes is now mandated across England 
(Information Standards Board for Health and Social Care, 2014). Further, as a direct result of 
research findings, a number of local areas have implemented, and are continuing to 
implement, interventions in nightlife settings to reduce the service of alcohol to drunks, and 
associated harms (e.g. Liverpool [Quigg et al., 2015], South Wales [Quigg et al., 2015]).  
 
All research has been undertaken, and all publications produced, whilst working at the Centre 
for Public Health (CPH), Liverpool John Moores University (LJMU). 
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2. Enhancing the use of ED data in the prevention of violence and 
alcohol-related harms 
 
2.1 Background 
 
ED data can provide rich information to inform local action to prevent violence and alcohol-
related harms. At a national level, Government departments are supporting ED data sharing 
to inform local violence prevention activity (Cabinet Office, 2010; Teff, 2012). However, 
partners such as police, and even health and public health bodies, have struggled to access 
ED data (Boyle and Snelling, 2011; Centre for Public Innovation/Gecko Social Health 
Outcomes, 2012; Davidson et al., 2010). Obstacles to data sharing have included: variations 
in data collection methods and information systems between health providers; poor 
understanding of what can be shared while maintaining patient confidentiality; staff capacity 
issues; and a lack of incentives for health services to share data (Boyle and Snelling, 2011; 
Davidson et al., 2010).
 
 
 
2.2 Establishing a surveillance system to support prevention activity  
 
In 2001 the Trauma and Injury Intelligence Group (TIIG) was established in Merseyside. The 
multi-agency group (including representatives from health, police and academia) aimed to 
determine the extent of injuries among the population, identify at-risk groups and 
communities, and recommend evidenced-based interventions to prevent injury and support 
their implementation. However, a review of data sources indicated a lack of locally available 
data (Fell et al., 2002). Consequently, funding was secured to develop a population-based 
injury surveillance system (ISS). This enabled the employment of a researcher to set up, 
develop and manage the ISS, based at LJMU; the role for which I was recruited in 2004 and 
held until 2013.  
Submitted article 
 
Quigg, Z., Hughes, K. and Bellis, M.A. (2012a). Data sharing for prevention: a case study 
in the development of a comprehensive emergency department injury surveillance system 
and its use in preventing violence and alcohol-related harms. Injury Prevention, 18, 315-
320.  
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With national and international focus on violence and alcohol as public health concerns 
(Bellis et al., 2012a; Home Office, 2008; HM Government, 2012; Krug et al., 2002; McVeigh 
et al., 2005; Strategy Unit, 2004; World Health Organization, 2014a), I established the ISS 
with a primary focus of collating, sharing and using health data sources in violence and 
alcohol prevention activity. Focusing on three main data sources (ED attendances, ambulance 
call outs and hospital admissions), I developed the ISS so that it systematically accesses, 
analyses and shares such information amongst partners to inform local action. At the same 
time it provides a valuable research resource that can support the development of policy and 
prevention strategies. The TIIG ISS is unique in England in that it follows a public health 
approach to informing local prevention activity (Krug et al., 2002). With no similar system in 
place, my article (Quigg et al., 2012a) brought together my experiences on developing the 
ISS, thus addressing a key gap in knowledge nationally. In particular, the article 
demonstrates: how to set up a routine ED data sharing system; what the data can show; and 
how data can be used towards the prevention of alcohol-related violence. The production of 
Quigg et al. (2012a) in part was to fulfil a growing need across England, and elsewhere, to 
understand how such data collection and sharing systems can be established and maintained 
successfully. I conceptualised the design of the manuscript and data analyses, conducted all 
data analyses and wrote the manuscript.   
 
Using Wirral Local Authority Area as an example, Quigg et al. (2012a) details the methods I 
used in establishing, developing and maintaining the ISS. I held meetings with colleagues 
from the hospital trust and local partners involved in the prevention of violence, injury and 
alcohol-related harms. Discussions drew on existing research illustrating: the extent of and 
known risk factors for violence, injury and alcohol-related harms, and the impact on health 
and other services; health data availability and their potential use in prevention; data sharing 
legislation and patient confidentiality; and the implications of involvement in the ISS for ED 
practice. Data sharing protocols were established to ensure data were shared ethically (i.e. 
anonymised data sharing) and securely. I reviewed a sample of the ED dataset to identify 
fields most useful for prevention purposes, and thus inclusion in the ISS. Data shared covered 
all ED attendances entered onto their electronic patient administration system and included 
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fields from the national commissioning dataset (NCD)
1
 (Connecting for Health, nd.) along 
with other injury-related data items already collected by the ED (including categories of 
injury types not recorded through the NCD). This subsequently led to more (i.e. 12,974 in 
2009/10) injury attendances being identified that were otherwise recorded as a medical 
attendance in the NCD, and/or more detail on the injury type. 
 
Quigg et al. (2012a) describes how I drove local data sharing by consulting with statutory and 
community organisations to identify local public health concerns and data needs, and 
subsequently liaised with health data providers to tailor data collection processes accordingly. 
This meant that ED systems were developed to systematically capture information on locally 
relevant issues, in particular alcohol-related injuries and violence occurring in nightlife 
settings. To do this, drawing on both research and practice (Warburton and Shepherd, 2004; 
World Health Organization, 2007), I liaised with the ED to expand data collection to include 
data from all injury patients on alcohol consumption (i.e. had the patient consumed alcohol in 
the three hours prior to injury), and from all assault patients, assault location details (e.g. 
street/pub name) and the number of attackers. For assault patients, extra data items were later 
added to include weapon use, and the time and date of the incident (Boyle et al., 2009). 
Quigg et al. (2012) shows how I promoted the use of ED data to develop, target and evaluate 
local prevention activity through: participating in relevant multi-agency meetings (e.g. 
nightlife management); producing reports based on partner concerns (e.g. injuries during the 
winter [Quigg and Brizell, 2012]); and offering bespoke data analyses to provide local 
partners with data necessary to inform individual prevention programmes. Further, I 
established bi-monthly meetings between ED staff and local partners where data collection, 
quality, analyses and use in prevention were discussed. Such meetings have been vital to 
ensuring staff receive feedback on their data collection and its importance in local prevention 
activity, subsequently maintaining high levels of data collection and quality.  
 
In Quigg et al. (2012a) I demonstrated the utility of the TIIG ED dataset by analysing (using 
descriptive statistics, chi-squared and chi-squared for a trend) data from one ED collected 
over a six year period (2004/05-2009/10). This helped develop knowledge nationally on the 
                                                 
1
 In England, a national commissioning dataset (NCD) has been established that requires all 
EDs to collect a standard set of data on each attendance, including injury group and location, 
patient demographics, attendance time and date, and arrival, referral and disposal method.  
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burden of alcohol and violence on EDs, with the small number of previous studies typically 
covering violence only (e.g. Sivarajasingham et al., 2008) or measuring alcohol across a 
sample of patients (Charalambous, 2002; Pirmohamed et al., 2000). My analyses found that 
96.4% of all injury attendees were asked if they had consumed alcohol within three hours 
prior to their injury. Nearly half (47.2%) of intentional injury (e.g. assault, self-harm) and 
4.9% of unintentional injury (e.g. sports injury) patients reported drinking alcohol (p<0.001). 
One-third (33.0%) of alcohol-related injury attendances were recorded as an assault, 27.9% a 
fall and 15.6% deliberate self-harm. Compared with non-alcohol-related attendances, alcohol-
related attendees were more likely (p<0.001) to be male, aged 18-34 years, reside in the most 
deprived communities (using the Index of Multiple Deprivation 2007; a composite measure 
of deprivation combining economic, social and housing data [HM Government, 2010]) and 
attend the ED at night/weekends. Patients who reported having consumed alcohol prior to 
injury were more likely to be admitted to hospital than those who had not consumed alcohol 
(intentional injury: 37.5% cf. 19.7%, p<0.001; unintentional injury: 24.0% cf. 9.6%, 
p<0.001). Further, analyses of the ED data showed that intentional injuries accounted for 4% 
of all ED attendances, and 9% of all injury-related attendances. Compared with unintentional 
injury patients, intentional injury patients were more likely to be male, aged 18-34 years, live 
in the most deprived communities, have attended the ED at night/weekends, have been 
injured in a public place and have consumed alcohol prior to the injury. Routine analyses 
(shared with local partners) of the location of assaults leading to an ED attendance have 
identified licensed premises and locations in nightlife areas that are prone to violence, along 
with profiles of assault patients presenting at the ED.  
 
Through illustrating the impact of alcohol and violence on EDs, and demonstrating the utility 
of ED data analyses in prevention, my research has informed a wide range of strategies and 
interventions. In Quigg et al. (2012a) I assessed the contribution of ED data sharing to local 
violence and alcohol-related harm prevention. Thus my analyses have been used to: inform 
strategies (e.g. Wirral evening and night-time strategy [Birkenhead and Wallasey Primary 
Care Trust, 2004]); set and monitor targets to evaluate progress (e.g. community safety 
partnership target to reduce alcohol-related ED assault attendances by 15% over a four-year 
period); identify problematic venues/locations for violence to target prevention initiatives 
(e.g. police and licensing enforcement); inform the types of interventions required (e.g. the 
use of safer drinking vessels [i.e. polycarbonate glasses] within licensed premises at peak 
times for violence); and develop referral pathways from the ED to relevant support services 
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(e.g. alcohol treatment services). The TIIG approach to collecting, analysing and sharing 
health data, and its use in prevention activity, has been viewed as best practice (Dellar and 
Pownall, 2007; Department of Health, Home Office, Department for Education and Skills, 
Department for Culture, Media and Sport, 2007; Home Office 2008), and is now promoted 
nationally by the Department of Health, Home Office and College of Emergency Medicine 
(Boyle et al., 2009; Teff, 2012). Subsequently, my research and knowledge has played a key 
role in developing the national agenda on the use of ED data in violence prevention, 
particularly that occurring in nightlife settings (see section 2.4: Disseminating knowledge and 
sharing best practice), and the international evidence base (Droste et al., 2014).   
 
Quigg et al. (2012a) supports associations between health data sharing (and subsequent use in 
prevention activity) and reductions in violence, similar to that identified elsewhere (Florence 
et al., 2011). However, a key limitation of this paper is that is does not identify if data sharing 
is a critical component in the multi-agency response to tackling violence and alcohol-related 
harms or symbolic of strong multi-agency responses being in place. With ED data sharing 
now being promoted, initiated and implemented throughout England, the current 
heterogeneity of approaches is likely to provide sufficient variation for a broad ecological 
analysis of factors associated with reductions in violence. Thus, in 2011, I was a co-applicant 
on a Department of Health research grant successfully secured by CPH to identify and 
support the optimum use of NHS data in local violence prevention, and to identify the 
impacts of local NHS data sharing practices on levels of violence (see section 2.4: 
Disseminating knowledge and sharing best practice). Elsewhere, a prospective approach to 
identifying any causal relationships between data sharing and violence prevention could use a 
study design where similar areas without data sharing are matched, and data sharing is 
deliberately introduced into one set of cases for comparison with control areas. Such studies 
would need to take into account a variety of factors including socio-demographics, alcohol 
outlets density, level of multi-agency cooperation and local prevention activity.  
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2.3 Enhancing the use of health data in violence prevention research  
 
Following the success of the TIIG ISS in Merseyside, I led the roll out of the system across 
the North West of England. This has allowed me to develop research and intelligence using 
the ISS to inform prevention activity across a much wider population and to meet both local 
and national needs. For example, in Quigg et al. (2012b) I co-designed and conducted a study 
analysing assault data from 15 EDs to explore the impact of the televised 2010 FIFA World 
Cup football tournament
2
 on levels of violence. The study aimed to inform a national debate 
regarding the potential impact of major sporting events on levels of violence and alcohol 
consumption in nightlife settings, and subsequent pressures placed on local services. Data on 
ED assault attendances at particular time periods (pre, during and post-World Cup, and 
similar time periods in the preceding three years) were extracted and analysed using 
descriptive statistics and a generalised linear model (GLM). The GLM was used to 
independently examine the effects of the event on levels of ED assault attendance. Here, 
counts of assaults per day were square root transformed to ensure they approximated to a 
normal distribution (one sample Kolmogorov-Smirnov test for normality, p=0.339). Results 
showed that the majority of assault attendances during the World Cup period were male and 
aged 18-34 years. On the days that England played (four matches) ED assault attendances 
                                                 
2
 An event held in South Africa and televised across the World.  
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increased by 37.5%. Other factors independently associated with attendances were day of the 
week (assaults were higher on Fridays, Saturdays and Sundays; p<0.001), period (pre and 
during-World Cup periods were higher than the post period; p<0.05) and year (attendances 
decreased each year; p<0.001). 
 
Understanding the effects of events such as the FIFA World Cup on violence is critical in 
planning local and national responses for future events including health staffing requirements, 
service provision, policing responses and prevention activity. Quigg et al. (2012b) contributes 
to this knowledge and has been used to increase understanding around the impact of major 
sporting events, particularly the 2014 FIFA World Cup (Alcohol Concern, 2014) and the 
2012 Olympics held in London (Morleo et al., 2013). It provides empirical evidence to 
support the need for prevention measures during major sporting events and shows that ED 
data have the potential to identify violence associated with such events and thus inform both 
the targeting of prevention efforts and assessments of their effectiveness. However, the study 
does have some limitations. England were only involved in four matches during the 
tournament, and the impact of the World Cup may have been different had England 
progressed to the final. Equally, our analysis focused on EDs in the North West of England 
and therefore may not be representative of England. Further, during the event, expected 
increases in violence and alcohol consumption in England led to the implementation of a 
range of prevention initiatives including awareness campaigns (e.g. domestic violence) and 
increased police enforcement activity. Our study could not control for any impacts of these 
interventions on ED assault attendances. In Bellis et al. (2006) for example, where I assisted 
with data extraction, analyses and report writing, our analyses of ED data indicated that 
assault attendances decreased when the Alcohol Misuse Enforcement Campaign (AMEC)
3
 
was in place, and after the Licensing Act 2003 was introduced (other studies looking at the 
impact of the Act have shown varying results; Hough and Hunter, 2008; Morleo et al., 2013; 
Newton et al., 2007).  
                                                 
3
 The AMEC was a national campaign that aimed to reduce and prevent a range of alcohol-
related harms such as underage drinking and alcohol-related violence.  
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The impact of events was further explored in Bellis et al. (2012b). Here, we used national 
(experimental
4
) ED attendance data to identify changes in service pressures for night-time 
assaults with calendar, celebration and sporting events. The national ED attendance dataset is 
a relatively new dataset, providing basic details of presentations at EDs, including major 
(Type 1) EDs, single speciality EDs, walk-in centres and minor injury units. Due to my 
expertise in ED data analysis, my role included: advising on the use of ED data and 
appropriate analyses; carrying out data extraction, formatting and quality assurance; assisting 
in the interpretation of study findings; and manuscript editing. Using a GLM, analyses found 
assault attendances peaked: on Fridays and Saturdays; the eves of bank holiday (with the 
greatest peak on New Year’s Eves); during the summer (peaking in August); during some 
celebrations without a public holiday (i.e. Halloween, Guy Fawkes and St Patrick’s nights); 
and during home nation World Cup matches (as shown in Quigg et al. [2012b]). Assaults fell 
during the 2008 London Olympics (another televised event).  
 
Bellis et al. (2012b) also sought to identify individual and community risk factors for night-
time assaults. Analyses found that males and those living in the most deprived areas (based 
on IMD 2010) were at greatest risk of assault presentation, and across all ages a peak in risk 
was seen at age 18. Differences in female presentations were observed across deprivation 
groups. Whilst female presentation in the least deprived areas peaked at age 20, by age 13 
females in deprived communities exceeded this peak. The relationship between health 
                                                 
4
 The national ED attendance dataset is a relatively new dataset that has a range of data 
quality and quantity issues (HES Data Quality Team, 2014). 
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inequalities and violence identified in Bellis et al. (2012b) is supported in previous research 
using hospital admissions for violence. In Bellis et al. (2008), where I assisted with the 
literature review and manuscript editing, data show that higher rates of admission for 
violence were associated with deprivation across the majority of age groups. Using logistic 
regression, analyses show that males were nearly six times more likely to be admitted to 
hospital for an assault, with such admissions peaking in those aged 15-29 years.  
 
Findings from Quigg et al. (2012b) and Bellis et al. (2012b) illustrate the pressures events 
place on health services that are pertinent to all front line services (e.g. ambulance, police). 
Such information can help formulate responses to events. Findings from these papers, along 
with Bellis et al. (2008) and Quigg et al. (2012a), illustrate the wider benefits of using health 
data to inform prevention that goes beyond the national focus of ED data sharing. That is, the 
collection and sharing of enhanced data on assault circumstances, particularly assault 
location, to inform prevention, primarily targeted policing and licensing enforcement. Whilst 
Quigg et al. (2012a) and other recent studies across England and Wales show the benefits of 
this (i.e. reductions in violence; Boyle and Snelling, 2011; Florence et al., 2011), my studies 
argue that ED data sharing should go further and include information on patient 
demographics and area of residence. While targeting police resources in nightlife 
environments can reduce violence occurring in such locations, the tendencies that lead to 
violence in young adults are likely established far earlier in life. Thus, health data on assault 
patients’ area of residence should be used alongside that of the location of assault to 
implement broader violence prevention strategies, particularly primary prevention (e.g. 
parenting programmes).  
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2.4 Disseminating knowledge and sharing best practice  
 
The use of health data in the prevention of violence and alcohol-related harms has developed 
in recent years and my work has contributed to this development. I have supported both local 
and national partners in implementing health data sharing, informing policy, strategic plans 
and interventions. Locally, I have been a member of, and chaired, a range of multi-agency 
steering groups tasked with preventing violence and alcohol-related harms (e.g. Greater 
Manchester Alcohol and Violence Community Safety Sub-group) and developing local data 
sharing. Further, I have organised and supported the development of numerous conferences 
across the North West to promote and develop ED data sharing and use at a local level, and 
share best practice, particularly in relation to preventing violence and alcohol-related harms 
in nightlife settings.  On behalf of Government Office North West
5
 I have acted as the North 
                                                 
5
 Government Offices for the English Regions were set up in 1994 to deliver UK government 
policies and programmes at a local level. Each office represented a number of government 
departments, and was involved in a range of issues including tackling crime, community 
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West lead for ED data sharing. This included: providing support to regional and national 
partners on developing local data sharing systems; sharing best practice; and obtaining 
national funding to further develop the TIIG ISS across the North West. My work has been 
recognised as a model of good practice in supporting the prevention of violence and alcohol-
related harms particularly in nightlife settings (Dellar and Pownall, 2007; Department of 
Health, Home Office, Department for Education and Skills, Department for Culture, Media 
and Sport, 2007; Home Office 2008). As part of national campaigns (e.g. Tackling Knives 
and Serious Youth Violence Programme) aimed at preventing violence and alcohol-related 
harms in nightlife settings, I have been consulted on developing health data sharing for 
prevention purposes, including presenting at national conferences and workshops. Further, I 
have been asked to contribute to and, or peer-review government documents on the use of ED 
data in violence prevention (Davison et al., 2010; Teff, 2012).  
 
Enhanced ED data collection and sharing to support violence prevention is a Government 
priority and is highlighted in The Coalition: our programme for Government (Cabinet Office, 
2010). The programme states that “we will make hospitals share non-confidential information 
with the police so they know where gun and knife crime is happening and can target stop-
and-search in gun and knife crime hot spots”. To support this commitment, in November 
2010 a cross government department Information Sharing Implementation Group was 
established, of which I was a member. Through this role I have contributed to a national work 
programme to develop the use of enhanced ED and other health (e.g. ambulance call out 
[Quigg et al., 2012b) data in violence prevention. The work of this group has led to the 
production of a wide range outputs to develop ED data sharing including amendments to 
existing policy, the development of an NHS information standard and the production of 
guidance documents (e.g. Teff, 2012).  
 
Further, in 2012 the Department of Health funded CPH, LJMU, to conduct a research study 
to identify and illustrate the optimum use of health data in violence prevention across 
England, of which I am a co-applicant. Through this project, we have produced a range of 
outputs to support local and national partners in developing ED data sharing, and using health 
data for prevention purposes, including: case studies of local ED data sharing (Ford et al., 
                                                                                                                                                        
regeneration and improving public health. The offices were abolished in 2011 as part of the 
Coalition Government's 2010 Spending Review.  
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2014); profiles of local violence using health and police data (Wood et al., 2014a); and a 
guide to using health data for prevention purposes (Wood et al., 2014b).  Through this project 
I am supporting the Department of Health, Public Health England and NHS England in 
delivering the Coalition’s commitment to ED data sharing, ensuring our outputs support the 
national work programme.  
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3. Research conducted in nightlife settings 
 
3.1 Background  
Nightlife settings are known to be common locations for violence and alcohol-related harms, 
most often evidenced through national surveys (e.g. Crime Survey for England and Wales 
[Flatley, 2014]) and routine data sources (e.g. police-recorded crime). Whilst these data 
sources can provide an overview of such harms, they only show part of the problem. As 
shown in the previous chapter, local ED data can enhance this picture, providing intelligence 
that may not have otherwise been known and also identifying issues that may require further 
research. For example, at a local level my analyses of ED data have contributed to identifying 
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particular pubs, bars and nightclubs as key locations for violence amongst young people, 
which were unknown to local police. These findings have informed the need and 
development of two separate primary research studies (Anderson et al., 2007 / Hughes et al., 
2008a; Stuart et al., 2009). Further, the identification of glass-related injuries amongst ED 
presentations led to the piloting and evaluation of the use of polycarbonate glasses in licensed 
premises in Lancashire (Anderson et al., 2009). Such studies have provided a wealth of 
information on nightlife-related harms, risk and protective factors, and the impact of 
prevention activity, that could not have been obtained from analyses of routine data sources 
alone.  
 
Further, findings from Anderson et al. (2007) and Hughes et al. (2008a) have informed the 
development of further nightlife research. Anderson et al. (2007) presents the first of a stream 
of nightlife research projects that I have managed or contributed to, conducted in 
collaboration with Professor Karen Hughes. Until recently, research on violence and alcohol-
related harms in nightlife across the UK, and more broadly Europe, has been rare. Working 
with both UK and European colleagues, my research has helped develop knowledge of 
nightlife harms to inform prevention. This section details my role in developing and 
delivering a selection of this research, how it has influenced further research, and the 
importance of the research for prevention and policy. 
 
3.2 Implementing nightlife research  
During my nightlife research studies I have used a variety of methods including: surveys and 
breathalyser tests with nightlife patrons; surveys and face-to-face interviews with nightlife 
workers (e.g. licensees, bar and door staff, police); unobtrusive observations in nightlife 
venues; and analyses of secondary data sources (e.g. police-recorded crime data). I have been 
involved in a wide range of studies in England and across Europe, all of which have provided 
me with a breadth of experience and knowledge in conducting nightlife research. Whilst 
nightlife environments provide an opportune location to access those using and managing 
nightlife settings, conducting research in such settings presents a range of practical and 
ethical challenges. Typically nightlife patrons are on a night out for recreational purposes, 
consuming alcohol (and potentially other illicit drugs) in dark, noisy and busy environments. 
These issues need to be considered and addressed when designing and implementing research 
in nightlife settings. 
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Thus, to ensure my studies were conducted safely, ethically and rigorously, I have: produced 
detailed research protocols; obtained ethical approval from appropriate bodies; and conducted 
risk assessments identifying and addressing potential harms to both researchers and 
participants (Bellis et al., 2010; Hardcastle et al., 2014; Hughes and Anderson, 2008; Hughes 
et al., 2008a; Hughes et al., 2014; Quigg et al., 2013; Quigg et al., 2014). Measures put in 
place to maintain field researcher safety have included: developing a researcher information 
pack containing work schedules (so all researchers are aware of where they are working, 
when and who with), researcher mobile telephone numbers, contact details for key 
individuals (such as the lead police officer on duty), and locations for safe meeting/rest 
points. Additional measures put in place have included ensuring: only trained researchers (see 
below) conducted the study; researchers work in teams of at least three people (maintaining 
close proximity to each other with access to a mobile telephone); research teams comprised 
of mixed gender groups (i.e. during observational research to discourage unnecessary 
personal interaction with nightlife patrons [Quigg et al., 2014]); police are informed of 
researchers’ presence in the nightlife environment; and all researchers got home safely (i.e. 
via taxi, own/another person’s transport), informing the research supervisor by text message 
upon their safe arrival home.  
 
Measures implemented to promote participant safety have included ensuring: research 
participation did not lead to participants being left on their own; researchers wore a visible 
identification badge (e.g. LJMU staff pass); and research was conducted in well-lit spaces. In 
addition, to meet ethical requirements relating to informed consent, for my studies field 
researchers were instructed to visually assess potential participants for signs of severe 
inebriation (e.g. staggered gait and glazed eyes; measures used by the police and in other 
research studies [Perham et al., 2007]) and exclude those who were already too intoxicated to 
participate (Aldridge and Charles, 2008). For all my studies I have produced detailed 
participant information sheets for potential participants detailing the purpose of the study, 
what they are being asked to do, along with contact details should they require further 
information. These details were also provided to them verbally prior to their participation.  
 
Prior to implementing each of my nightlife research studies, I developed and delivered 
training sessions for field researchers covering: safety issues; ethics and informed consent; 
study aims and methods; participant recruitment; data collection tools; and accurate data 
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collection (Bellis et al., 2010; Hughes et al., 2008a; Hughes et al., 2014; Quigg et al., 2013; 
Quigg et al., 2014). My training sessions included a mock/pilot data collection session 
conducted within the nightlife setting. This allowed field researchers an opportunity to 
practice collecting the data and raise any concerns, and myself to assess the quantity and 
quality of their data collection, prior to the full study being implemented.   
 
As a direct result of my practical nightlife research experience and management of local 
nightlife research projects/researchers, I have jointly managed (alongside Professor Karen 
Hughes) the implementation of a European wide nightlife research study (part of the Alcohol 
Measures for Public Health Research Alliance [AMPHORA] project) (Hughes et al., 2011a; 
Hughes et al., 2011b; Hughes et al., 2012; Quigg et al., 2014). Through my network of 
European colleagues developed from other nightlife studies (Hughes et al., 2008a; Schnitzer 
et al., 2010), a key part of my role within the AMPHORA project was to develop (including 
the provision of training materials; e.g. observational research training manual [Quigg and 
Hughes, 2010]) and implement field research training for country leads, who would then 
subsequently train their field research teams.  
 
My experience in European nightlife research has enabled me to examine the suitability of 
nightlife research tools used outside Europe for use in Europe (i.e. nightlife observational 
research schedules; Canada [Graham et al., 2004] and Australia [Homel et al., 1997]). My 
assessment showed that their level of suitability could be influenced by language, structural 
and cultural issues. I then sought to implement strategies to reduce any such impact on the 
research. Thus the field research schedules, surveys and training materials used in our 
AMPHORA study were reviewed by myself and multiple European partners, and, where 
relevant, altered to suit local language, terminology (e.g. the inclusion of botéllon
6
 in the 
Spanish surveys as a measure of preloading; Hughes et al. [2011b]) and nightlife settings. 
Differences between countries in what constitutes harm in nightlife and levels of intoxication 
was a key issue in AMPHORA. Thus in the training package, I included detailed definitions 
on different levels of intoxication and explicit lists on the wide range of harms that they may 
witness (e.g. someone vomiting, falling over or being assaulted). A mock bar observation was 
also conducted to ensure researchers were recording data items accurately and consistently. 
                                                 
6
 I.e. groups of people drinking alcohol and socialising in public places.  
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Further, our multi-country alcohol surveys were designed to enable the comparison of alcohol 
consumption across countries with varying drink sizes and alcohol strengths.  
 
3.3 England research findings  
 
In Hughes et al. (2008a) and Anderson et al. (2007) we explored young peoples’ experiences 
and perceptions of violence and other harms in a city’s nightlife area. We implemented a 
cross sectional survey amongst 380 young people (aged 18-35 years) in 18 randomly selected 
bars, pubs and nightclubs. The survey explored: participants’ demographics; frequency of 
utilising nightlife; quantities of alcohol consumed prior to and during a typical night out; and 
negative experiences (e.g. fighting) in the city’s nightlife in the previous year. I designed and 
planned the study with guidance from my research manager, trained field researchers, 
managed and carried out data collection, designed the study database and entered the data, 
designed and conducted data analyses, and produced a detailed research report exploring 
young peoples’ perceptions and experiences of nightlife violence (Anderson et al., 2007). 
Further, I assisted (i.e. supporting literature searches, data analyses and manuscript editing) in 
the production of a peer reviewed journal article exploring the relative contributions of 
drinking before and during nights out to negative health and criminal justice outcomes 
(Hughes et al., 2008a). The study was funded by Government Office North West to help 
develop understanding of violence and alcohol-related harms occurring in nightlife settings. 
 
Our analyses found that 11% of participants had been involved in a fight in the city’s 
nightlife in the past 12 months. Other harms experienced included being verbally abused 
(31%), too drunk to walk (37%) and sexually molested (9%). Three-quarters (77.4%) of 
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participants stated that they always drank alcohol when using the city’s nightlife. Only 1.3% 
never drank alcohol on a night out (excluded from further analyses). On average, drinkers 
reported consuming 20.2 units
7
 on a typical night out. Males reported consuming 
significantly more than females (mean 23.7 units cf. 16.3 units, f=63.831). However, for both 
sexes, mean reported alcohol consumption on a typical night out was over five times the daily 
limits recommended by UK government (females, 2-3 units; males, 3-4 units [NHS, 2014]). 
Over half (57.6%) of participants reported drinking alcohol prior to attending nightlife (e.g. at 
their own or a friend’s home; preloading). Preloaders reported significantly higher total 
alcohol consumption over a night out than those not drinking until reaching pubs, bars and 
nightclubs (mean 22.7 units cf. 16.8 units, f=37.803). 
 
We used logistic regression analyses to identify factors independently associated with 
negative nightlife experiences and high alcohol consumption. Preloading was associated with 
being involved in a fight and drinking more than 20 units of alcohol on a typical night out 
(including preloaded alcohol consumption). Increasing levels of typical alcohol consumption 
over the course of a night out was associated with being sexually molested and too drunk to 
walk. Females were at increased risk of sexual molestation and drinking more than 20 units 
of alcohol over the course of the night out, whilst younger people (aged 18-24) were more 
likely to report being too drunk to walk. Students were less likely to be involved in a fight or 
drink more than 20 units on a typical night out than non-students. Finally, those who drank on 
more than one day in the seven days prior to survey were more likely to be involved in a fight 
(with those drinking 2-4 days at greatest risk). Drinking on more than one day in the seven 
days prior to survey was also associated with being verbally abused. The findings from the 
article have informed debate on the management of alcohol issues and nightlife environments 
at a governmental and academic level (e.g. House of Commons Health Committee, 2012; 
Wells et al., 2009), and national strategies to prevent alcohol-related harm (HM Government, 
2012).  
 
                                                 
7
 One unit of alcohol equals 10 millilitres (eight grams) of pure alcohol.  
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Hughes et al. (2008a) has some limitations typical to alcohol research. We asked participants 
to detail their alcohol consumption on a usual night out (including preloaded alcohol 
consumption). Whilst sampling in the nightlife environment may have helped participants to 
conceptualise their usual nightlife alcohol consumption, our findings may have been affected 
by recall bias or deliberate and undeliberate misreporting of amounts consumed (Aldridge 
and Charles, 2008).
 
After all, survey participants are known to underestimate quantities of 
alcohol consumption (Kraus et al., 2005). Further, because those who were already severely 
intoxicated were excluded from our studies (Aldridge and Charles, 2008), the data collected 
can only ever underestimate consumption and related harms. Conversely, preloaded alcohol 
consumption may have been over estimated (Gill and Donaghy, 2004; Kraus et al., 2005).  
 
Hughes et al. (2008a) studied nightlife patrons visiting one city. In Bellis et al. (2010) and 
Hughes et al. (2009) we sought to obtain a better understanding of drinking patterns and 
levels of drunkenness in nightlife environments by asking nightlife users (n=214) in three 
cities to report their total alcohol consumption that day up to the point of interview (to reduce 
potential recall bias). Interviews were conducted throughout the night. As early interviews 
miss recording subsequent consumption, and later interviews may mean participants are too 
intoxicated to recall their consumption or participate in the study, we also asked participants 
to estimate their expected alcohol consumption for the remainder of their night out. In 
addition, we asked participants to self-assess their level of drunkenness and conducted a 
breathalyser test to measure breath alcohol concentration (converted to blood alcohol 
concentration [BAC]). Breathalyser tests have limitations associated with accuracy and 
appropriate usage (Kraus et al., 2005). To address this, prior to, and during our field research 
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I calibrated the breathalysers to ensure they were accurately recording BAC, and also 
provided field researchers with detailed training on their use, monitoring field researcher use 
of the breathalysers during the field research. My role in Bellis et al. (2010) and Hughes et al. 
(2009) included: working with the research co-ordinator (Professor Karen Hughes) and 
research lead (Professor Mark A. Bellis) to design the study methodology and research tools 
(i.e. a short anonymous questionnaire and observational sobriety measurement tool); 
calibrating the breathalysers; training and supervising field researchers; conducting field 
research; designing the database and entering the data; assisting with the design and 
implementation of data analyses; and assisting in all aspects of the production of the study 
report and peer reviewed paper. The study was funded by Government Office North West to 
help inform local nightlife strategies and prevention activity.  
 
Half (49.5%) of participants reported feeling drunk at the point of interview, despite 
screening out overtly intoxicated nightlife patrons. Over half (53.3%) reported preloading. 
The majority (79.4%) of participants intended to consume more alcohol post interview. 
Consumption levels found in this study were similar to that found in Hughes et al. (2008a) 
and Anderson et al. (2007). Males expected to consume 27.2 units over the course of the 
night out and females to consume 16.5 units; 15.4% of males and 4.4% of females expected 
to consume over 40 units during the entire night out. At the point of interview, mean %BAC 
was 0.12% (12 mg alcohol per 100 ml blood). We used a GLM to predict %BAC at 
participants expected time of leaving the nightlife setting (home time). Our findings suggest 
that at home time 71.7% of males and 28.9% of females would be over 0.15%BAC (above 
the UK drink driving limit [0.08%BAC]). Our findings showed that higher %BAC levels 
were related to patrons intending to drink later into the night, suggesting that people were not 
taking a measured approach to alcohol consumption over longer nights introduced through 
the Licensing Act 2003. Rather, patrons were simply staying out later, consuming more 
alcohol and getting drunk. In Bellis et al. (2010) we argue that with extensive policing and 
subsequent management of UK nightlife environments, extending drinking hours in nightlife 
environments may simply act as a safe haven for drunks if drunkenness or the sale of alcohol 
to intoxicated patrons is not prevented.  
 
Our study had a number of limitations beyond those noted in Hughes et al. (2008a). We 
aimed to reduce recall bias by asking about alcohol use that day up to the point of interview, 
and through using trained nightlife researchers who encouraged participants to be honest and 
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comprehensive about their consumption (Aldridge and Charles, 2008). However, the 
accuracy of expected alcohol consumption post interview is not known. Reported alcohol 
consumption levels were similar to those reported in Hughes et al. (2008) however, which 
studied a similar population. Finally, our GLM explained 40% of the variance, yet another 
study measuring %BAC in drinking environments resulted in poorer predictions (i.e. around 
20% of variance explained; Kraus et al., 2005).  
 
In many nightlife areas, particularly those in and around university towns/cities, students 
form a key part of the night-time economy. Reported benefits of student drinking include 
enhanced social life and increased self-confidence (Orford et al., 2004) and alcohol 
consumption is often viewed by students as an accepted and routine part of student life 
(Carpenter et al., 2007; Wicki et al., 2010). However, excessive alcohol consumption 
negatively affects students’ finances, studies and health (Bewick et al., 2008; Dodd et al., 
2010). Consequently, student alcohol consumption and associated harms is a concern 
amongst student bodies and public health partners (Drinkaware/National Union of Students, 
2011). Understanding student drinking patterns is obstructed by their tendency to be omitted 
from national household surveys on alcohol consumption (Office for National Statistics, 
2013). A few studies have reported on students’ usual weekly alcohol consumption (Bewick 
et al., 2008; Dodd et al., 2010), however reports of usual consumption tend to mask the more 
excessive consumption often seen during student drinking events in nightlife areas. Hughes et 
al. (2008a) and Bellis et al. (2010) studied a range of individuals engaged in nightlife; both 
were conducted in university cities inevitably recruiting students (e.g. Hughes et al., 2008a; 
29% of the sample was students). However, both studies were conducted during weekend 
evenings, due to being the peak periods for nightlife activity. However, students often use 
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nightlife areas during weekday nights, thus, our findings may not be reflective of the student 
population.  
 
Although a relatively new phenomenon in the UK, commercially organised pub crawls on 
weekday evenings are now a key feature in student life. These events encourage students to 
visit multiple drinking venues throughout an evening, promoting protracted and excessive 
alcohol consumption. The events provide business to local economies on normally quiet 
nights. However, the crowds of students moving between licensed premises, who can be 
highly intoxicated and involved in antisocial behaviour, have attracted widespread media 
attention (Braidwood, 2009; Dwan, 2011; Hill, 2009; Hubbard, 2011). Despite such reports, 
little research on this issue is available. Thus in Quigg et al. (2013) I co-designed and led a 
research programme (funded by Drinkaware) to explore student drinking patterns on 
commercially organised pub crawls in England. My role included: co-designing and planning 
the study methodology and research tools; managing and participating in data collection; 
database design and data entry; co-designing and implementing data analyses; and the 
production of a report (Quigg et al., 2011) and a peer reviewed journal article (Quigg et al., 
2013). The study used methods similar to those used in Bellis et al. (2010) (i.e. breathalyser 
test and alcohol consumption survey). Two hundred and twenty seven students, attending 
commercial pub crawls across three events in England, took part in the study.  
 
Half (50.7%) of participants were female and 65.6% were aged 20 years and under. A third 
(32.6%) reported being on the pub crawl with a group of up to five other people (excluding 
themselves), 43.0% with 6-10 people and 24.4% with more than 10 people. Pub crawls 
started between 7-8pm. At the time of interview, 79.7% had started the pub crawl (i.e. had 
been to at least one pub crawl bar) and 20.3% were on their way to the pub crawl. The 
proportion of participants having not yet attended the pub crawl ranged from 27.6% of those 
surveyed between 7-8.59pm, to 11.1% between 1-2.59am. Of those who had already visited 
at least one pub crawl bar, the median number of bars visited was three. One in ten (10.3%) 
participants expected to go home before 2am, 37.6% between 2-3.59am, and 52.1% after 
4am. 
 
Our study found that 90.1% of drinkers (94.3% of all participants) preloaded. At the point of 
interview, drinkers reported having consumed a median of 10 units, with an estimated median 
of 16.3 units over the entire night out. Further, at the point of interview, the median %BAC of 
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drinkers was 0.10%; above the UK drink driving limit (0.08%BAC). Here, high %BAC 
levels (>0.08%BAC) were associated with having not eaten food in the four hours prior to 
interview, time spent drinking and drinking rate. We argued that a wide range of partners, 
such as pub crawl organisers, the police, universities and students, should be involved in the 
effective management of commercial pub crawls. Interventions should focus on preventing 
high levels of risky (e.g. preloading, rapid and excessive drinking) alcohol consumption prior 
to, and during the pub crawl. Our study faced a number of limitations beyond those reported 
in Bellis et al. (2010). The three pub crawl events were organised by one organisation and 
thus were similar, however, there may have been site-level factors that could have influenced 
our study (e.g. event capacity/size of nightlife area, number of non-participating venues 
serving alcohol in the pub crawl locality, level of police involvement, closeness to university 
halls of residence). Future research would benefit from the inclusion of such site level factors, 
along with further examination of participant behaviour on pub crawls (e.g. total number of 
bars visited). My findings have been used to help develop a guidance document for law 
enforcement officers involved in managing commercially organised pub crawls 
(Drinkaware/National Union of Students, 2011), and I also sit on the National Union of 
Students Alcohol Impact Project academic advisory group (www.alcoholimpact.nus.org.uk/).  
 
Throughout my nightlife research studies, preloading has been a common feature of patrons’ 
alcohol consumption. This can mean that patrons enter nightlife areas already intoxicated. 
Motivations for preloading include a desire to get drunk, reduce social anxieties and enhance 
the night out (Wells et al., 2009), and/or to save money (due to lower off-licensed alcohol 
prices [Mintel, 2003]). In Hughes et al. (2008a), findings suggested that preloading was not a 
substitute for nightlife drinking, with similar amounts drank by preloaders and non-preloaders 
whilst in nightlife settings. Despite it being illegal to serve alcohol to drunks, it is clear from 
my studies that English nightlife environments are primarily occupied by drunk individuals 
who consume alcohol throughout their night out. This suggests that drunk people continue to 
get served in pubs, bars and nightclubs. To explore this further, in Hughes et al. (2014) we 
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used pseudo-intoxicated actors to test bar server propensity to over-serve alcohol. Over 
seventy randomly selected pubs, bars and nightclubs in one English city were subjected to an 
alcohol purchase test by pseudo-intoxicated actors. Researchers observed the test purchase, 
recording venue characteristics (e.g. levels of rowdiness) to identify poorly managed and 
problematic (PMP) bars. Our study found over-serving to be an issue, with 83.6% of 
purchase attempts resulting in a sale of alcohol to a pseudo-intoxicated actor. Alcohol sales 
increased with the number of PMP bar markers present. Whilst the study was limited to one 
city, we concluded that the law on preventing sales of alcohol to drunks is routinely broken in 
nightlife environments, and argued that preventing alcohol sales to drunks should be a public 
health priority. My role in Hughes et al. (2014) included: assisting in the design of the study 
methodology; training field researchers and actors to conduct the field research; contributing 
to study and fieldwork coordination; undertaking field research; and manuscript editing.  
 
3.4 European research findings 
 
As part of a wider research programme (AMPHORA)
8
 that aimed to contribute new evidence 
on alcohol consumption and alcohol-related harm in Europe and to disseminate this 
knowledge to inform policy and practice, I co-managed a study that specifically focused on 
nightlife drinking environments. Our study aimed to: understand young people’s drinking 
cultures and environments; identify factors associated with high and low alcohol-related harm 
in pubs, bars and nightclubs; and develop recommendations for creating safer drinking 
environments. Four peer reviewed journal articles were published from the study, discussed 
below, along with a chapter in a wider report summarising evidence from the AMPHORA 
project (Anderson et al., 2012). Along with jointly coordinating and implementing all aspects 
of the study, my specific role in Hughes et al. (2011a), Hughes et al. (2011b) and Hughes et 
al. (2012) included contributing to data analysis design and implementation, literature 
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searches and manuscript editing. In the final paper, Quigg et al. (2014) I conceptualised and 
co-designed the manuscript, co-designed and implemented data analyses and wrote the 
article.  
 
In Hughes et al. (2011a) we conducted the first cross-national European nightlife study using 
our survey and breathalyser test approach to measure nightlife alcohol consumption. Here, a 
survey and breathalyser test was implemented among 838 drinkers aged 16-35 years in 
drinking environments in four European cities in the Netherlands, Slovenia, Spain and the 
UK. Over half of participants from the Dutch, Spanish and UK samples had preloaded, 
compared to a third of the Slovenia sample. Amongst the UK sample, %BAC increased 
significantly in those who had been drinking for a longer time that day, yet in other 
nationalities, %BAC increases were less pronounced or absent. Overall, high %BAC levels 
(>0.08%BAC) were associated with being British, male, aged over 19 years and having 
consumed spirits. Whilst our study found high levels of alcohol consumption across all 
country samples, there were differences observed in drinking behaviours. Whilst the UK 
sample saw continued increases in drunkenness as the night progressed, all other country 
samples saw more steady and moderate levels of intoxication. With drinking patterns, alcohol 
policy and commercial interests converging across Europe, we argue that it is important that 
drinking behaviours such as those seen in the UK sample are replaced rather than replicated 
across countries.  
 
Our study had a number of limitations beyond those reported in our English studies (Bellis et 
al., 2010; Hughes et al., 2008a; Quigg et al., 2014). The small sample size in each city, along 
with an overall compliance rate of 58.9%, means that our findings should only be 
extrapolated with caution. Conducting the research across European cities presented a 
number of challenges. With peaks in nightlife activity varying between cities, the field 
research was not conducted at the same time across each city. Variations in alcoholic drink 
types and measures also meant that we had to record the numbers of different drinks 
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individuals reported in two size categories, and then convert these to grams of alcohol based 
on local standard drink sizes and strengths.  
 
Environmental factors in drinking venues can contribute to alcohol-related harms. Thus, as 
part of the AMPHORA study we conducted a systematic literature review (Hughes et al., 
2011b) to: identity environmental factors in drinking establishments that are associated with 
increased alcohol consumption and associated harm; and to understand the extent of study in 
this area across Europe. Thirty four studies were identified across nine countries. The 
majority (23) had been implemented in non-European countries and many had collected data 
more than a decade prior to the review. Factors that appeared particularly important in 
contributing to alcohol-related problems included cheap alcohol availability, a permissive 
environment, poor cleanliness, loud music, crowding, a focus on dancing and poor staff 
practice. However, findings were not consistent across studies. Nevertheless, the review 
helped us develop our tools (based on those used by Graham et al. [2006] in Canada; 
http://publish.uwo.ca/~kgraham/safer_bars.html) that were used in the observational research 
part of our study (see below), adapting the tools to suit modern European nightlife settings 
(Hughes et al., 2012; Quigg et al., 2014).  
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In Hughes et al. (2012) and Quigg et al. (2014) we implemented an observational study in 60 
youth-focused bars in the four European study sites. Here, we aimed to understand the 
relationship between a range of individual, social and environmental factors and alcohol-
related harms. We used two research tools: an observational schedule to assess the type, 
extent and behaviours of staff and customers in the premises, and the premise environment; 
and an incident form to record details of harm witnessed (e.g. someone falling over). In each 
venue, one-hour observational visits were undertaken during peak opening hours on four 
occasions by mixed gender pairs of field researchers from the city of study (except for two 
venues where researchers were unable to undertake a fourth visit). Study timings were 
dependent upon local nightlife activity in each city; all visits took place on Thursday, Friday 
and Saturday nights between 10pm-5am. Field researchers were instructed to behave as 
customers during visits but to avoid interaction with other customers wherever possible (to 
ensure observations were based on natural behaviours). Research tools were completed 
independently by field researchers following each visit and combined into a single completed 
schedule in a research meeting held the following week.  
 
In Quigg et al. (2014) we investigated the types of harms experienced by nightlife patrons. 
Across the four cities we recorded 114 incidents of harm (34.2%, 32.4%, 30.7% and 2.6% in 
Ljubljana, Liverpool, Utrecht and Palma respectively). Nearly half (48.3%) of venues had 
one or more incident observed; 94.7% of incidents were amongst customers, with the 
remainder amongst staff. Falling over accounted for the highest proportion (10.1%) of 
incidents observed and was the most commonly recorded harm in Liverpool (23.3%; 
p<0.001). Other harms observed included people arguing (8.8% of incidents) or being so 
severely intoxicated that they required assistance (e.g. to walk) (5.0%). Bivariate analyses 
showed associations between a range of staffing, customer and environmental characteristics, 
and incidents of harm. Significant associations were seen with most customer-focused 
characteristics (excluding male clientele, young clientele and high alcohol content drinks) and 
for staff characteristics, younger staff and higher levels of permissiveness. Physical 
characteristics, including lower proportions of seating, higher levels of crowdedness, the 
presence of glass on the floor and toilets that had poor levels of cleanliness were all 
associated with incidents. Alcoholic drinks promotions were associated with incidents. The 
playing of rock/heavy music was associated with no incidents being observed. Of the four 
contextual variables analysed (city; observation time [an equal split between earlier/later 
observations in each city]; number of customers in the premise [>100 or not at the busiest 
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time]; and whether the venue had an outdoor drinking area), only city showed as having an 
association with any incidents being observed. Logistic regression analysis was used to 
identify which characteristics were independently associated with incidents being observed. 
Here, controlling for city and venue, in the final model only one variable remained significant 
- permissiveness.  
 
In Hughes et al. (2012) we conducted exploratory analyses (i.e. analyses of variance 
[ANOVA]; chi squared) to identify city level comparisons of environmental characteristics 
recorded at each visit. Findings show significant differences between cities for most 
characteristics. For example, alcoholic drink promotions were most commonly seen in 
Liverpool. In Utrecht, the most dominant drink types consumed were low alcohol content 
drinks (e.g. lager), whereas in Palma high alcohol content drinks (primarily spirits) 
dominated. Observations in Palma recorded fewer bar staff per customer, and more female 
and older bar staff. Across all customer behaviour variables (e.g. dancing, rowdiness), mean 
ratings were lowest in Ljubljana although differences between cities were only significant for 
sexual competition and rowdiness. Our primary dependant variable for multivariate analyses 
was observed intoxication level of customers in the venue (measured on a scale of 0-9 [no 
sign of intoxication-everyone is drunk]). No significant differences between cities in mean 
ratings of customer intoxication were identified (Liverpool and Utrecht 4.0, Palma 3.7, 
Ljubljana 3.5, p=0.313).  
 
Multivariate analysis used hierarchical modelling (linear mixed modelling) with venue as the 
unit of observation. Scale variables that were highly correlated (r>0.50; e.g. sexual activity 
and sexual competition [r=0.765; cronbach’s alpha 0.866]) were combined into composite 
scales. Initially, all variables were input individually to identify associations with 
intoxication. Six separate multivariate models were then run each including variables relating 
to: (1) venue entrance; (2) physical environment; (3) bar activities; (4) alcohol and food 
service; (5) venue staff; and (6) customer factors. Contextual variables were also analysed 
including: city; observation time; number of customers in the premise; whether police were 
outside the venue during the observation; and whether the venue had an outdoor drinking 
area. All variables with independent relationships with intoxication ratings within each model 
were entered into the final models. The first model looked at all characteristics and identified 
six factors independently associated with higher intoxication ratings: later observation time; 
poorer washroom facilities; non-alcoholic drink promotions; plastic glassware; greater 
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permissiveness; and higher customer sexual activity/competition. Our second model excluded 
customer-focused variables as customers will be attracted to venues based on their social and 
physical environments. Here, all independent associations between non-customer factors and 
intoxication remained, and those with later observation timing, non-alcoholic drink 
promotions and permissiveness were strengthened. An independent relationship also emerged 
between intoxication ratings and the presence of a dance floor.  
 
Our findings from Hughes et al. (2012) and Quigg et al. (2014) illustrate the extent of 
intoxication and alcohol-related harms experienced across European nightlife venues, and 
their links with a range of factors. Our findings suggest that prevention efforts should focus 
on improving venue management practice and behavioural expectations. Our studies do have 
some limitations. Inconsistencies in structural and cultural factors across the four countries 
may have affected our study, such as differences in licensing legislation. Whilst for most 
countries (excluding Palma) we randomly selected bars for inclusion in the study, venues 
selected were not, nor were they intended to be, representative of each city. The sample was 
designed to only explore venues popular with young people in each city. Finally, as with all 
cross-sectional surveys results we cannot establish cause and effect. However, our evidence 
can help inform prevention measures. 
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4. Summary 
 
The public health approach to the prevention of violence and alcohol-related harms uses 
routine data sources and original research to inform the development of appropriate 
preventive interventions, of which this thesis demonstrates.  The thesis has presented a body 
of work illustrating the important role of health data in the prevention of violence and 
alcohol-related harms in nightlife and other settings. Further, through conducting primary 
research within nightlife settings, the studies presented have unearthed the extent of harms 
experienced by nightlife patrons and drinking behaviours that are not illustrated in national 
surveys or routine data sources. The key findings from these studies include: 
 
 EDs can have an instrumental role in developing understanding of local issues around 
alcohol and violence.  Data sharing systems can be effectively established to enable 
ED data to be used to inform, target and evaluate violence and alcohol-related harm 
prevention activity in nightlife environments, and elsewhere. Further, they can 
identify at-risk groups and communities where primary prevention can best be 
targeted. ED data can identify issues in nightlife environments that may otherwise go 
unknown to the police or other agencies, and that may warrant further research.  
 
 A wide range of harms are experienced by nightlife patrons including verbal and 
physical aggression, sexual molestation and excessive drunkenness. Risk factors for 
alcohol-related harms in nightlife occur at an individual and environmental level. 
English nightlife settings are the scenes of excessive alcohol consumption with 
preloading a common feature. Subsequently, many patrons enter nightlife areas 
already drunk. Despite being illegal, over-serving to drunks is common.   
 
In the UK, the prevention of harms in nightlife settings has primarily focused on developing 
safe nightlife environments. Few interventions have been developed that aim to tackle the 
culture of drunkenness, risky drinking behaviours (e.g. preloading) and the over service of 
alcohol to drunks that have been evidenced in my studies. With the links between alcohol and 
harms such as violence being well established, addressing the culture of drunkenness within 
nightlife settings has to be a key public health priority. Both primary research and analyses of 
46 
 
routine data sources can support this approach by identifying at-risk communities where 
primary prevention interventions should best be targeted.  
 
My current research is continuing to develop understanding of the use of health data in 
violence prevention in nightlife settings and elsewhere. While health data are not routinely 
used across the UK or internationally to inform prevention activity, I am currently engaged in 
two projects (for the Home Office and Department of Health) that aim to identify and 
illustrate the optimum use of health data in violence prevention. In addition, I am working on 
a range of other projects to develop nightlife research and further engage health professionals 
in the prevention of nightlife-related harms. For example, I am working with the Paramedic 
Research Network (based at LJMU) to develop a programme of research to support the 
paramedic profession including studies on the extent of violence-related ambulance call outs, 
at-risk groups, locations and trends. Further, following findings from Hughes et al. (2014) 
and Quigg et al. (2013), my research colleagues and I have implemented research to further 
explore drinking behaviours (Quigg et al., 2015a; Quigg et al., 2015b) and sexual harassment 
in nightlife settings (Hardcastle et al., 2015), and are working with partners to develop and 
evaluate interventions aimed at preventing the service of alcohol to intoxicated nightlife 
patrons in England and Wales (Quigg et al., 2015a; Quigg et al., 2015b).  
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Abstract  
Aim:  Research shows there are associations between bar environments and alcohol-related harms.  However, few European 
studies have examined such links.  Our study investigates the type of harms experienced by patrons in European bars, and their 
relationships with individual, social and environmental factors. 
Design:  Unobtrusive one-hour observational visits.  Characteristics of the bar environment, staff and patrons, and harms 
observed were recorded on structured schedules. 
Setting:  Bars in four cities in the Netherlands, Slovenia, Spain and the United Kingdom (U.K.). 
Participants:  238 observations across 60 bars. 
Measures:  Analyses utilized chi-squared, analyses of variance and logistic regression. 
Findings:  114 incidents of harm were observed; in one-fifth of visits, at least one incident was recorded.  People falling over, 
arguing or being so severely intoxicated that they required assistance to walk were the most common incidents observed.  
Bivariate analyses showed associations between a range of staffing, customer and environmental characteristics, and incidents of 
harm.  Controlling for city and venue, only a permissive environment remained significant in multivariate analyses. 
Conclusions:  Harms occurring in nightlife venues are typically minor.  However, such incidents have the potential to escalate 
into more serious harms; thus, prevention is crucial.  Prevention should focus on improving venue management practice and on 
the behavioral standards expected of customers. 
 
 
Nightlife settings are known to be common locations for 
alcohol-related harms, including physical and verbal 
aggression, drunkenness and unintentional injury (Hughes, 
Anderson, Morleo, & Bellis, 2008; Luke et al., 2002; 
Schnitzer et al., 2010).  Research on alcohol-related harms 
in nightlife environments across Europe is rare, but there 
have been a few studies which have indicated the extent of 
such harms.  A study of 16- to 35-year-olds in nine 
European cities found that the proportion of participants 
who reported involvement in violence in nightlife in the 
past 12 months ranged from 7.5% in Ljubljana, Slovenia, to 
29.1% in Berlin, Germany (Schnitzer et al., 2010).  In their 
study into nightlife drinking behaviors in young people 
across four European cities, Hughes et al. (2011a) found 
that over 60% of participants expected to binge drink on the 
night of survey. 
 
Alcohol-related harms occurring within nightlife venues 
that come to the attention of authorities tend to involve 
more serious outcomes, such as violence (Luke et al., 
2002).  However, more minor incidents that are often 
accepted or unreported, such as patrons arguing or being 
too drunk to walk (Hesse, Tutenges, Pedersen, & Kofoed, 
2012; Hughes et al., 2008; Tutenges, 2012), have the 
potential to escalate into more serious problems, including 
violence and unintentional injury.  Research shows that a 
large proportion of alcohol-related problems in nightlife are 
often focused around a small number of venues (Briscoe & 
Donnelly, 2003; Newton & Hirschfield, 2009), suggesting  
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that certain factors about these venues may impact on 
patrons’ experience of harms.  A wide range of individual, 
social and environmental factors have been shown to 
contribute to alcohol-related harm in nightlife venues.  
These include a permissive environment, cheap alcohol 
availability, poor cleanliness, crowding, loud music, a 
focus on dancing, and poor staff practice (Hughes et al., 
2011b).  Most of this research, however, has been 
conducted in North America (Graham et al., 2004) and 
Australia (Homel, Carvolth, Hauritz, McIlwain, & Teague, 
2004).  
 
Findings from studies on the bar environment have 
facilitated the development of interventions to reduce 
alcohol use and related harm (e.g., staff training in Canada 
(Graham et al., 2004), and codes of practice for drinking 
venues in Australia (Homel, Hauritz, Wortley, McIlwain, & 
Carvolth, 1997)), which have been associated with 
observed reductions in alcohol-related outcomes in venues 
where the interventions were implemented (Graham et al., 
2004; Homel et al., 1997).  Similar prevention measures 
have been implemented in some European countries 
(Hughes, Furness, Jones, & Bellis, 2010; Mansdotter, 
Rydberg, Wallin, Lindholm, & Andréasson, 2007).  
However, as there has been limited research on the type 
and extent of harms occurring within European nightlife 
venues and on the relationships of these harms to 
individual, social and environmental factors, little is known 
about how relevant international research findings are to 
Europe.  To address this gap, we undertook a quantitative 
observational study in youth-focused bars in four European 
cities.  
Methods 
The study took place in four European cities: Liverpool, 
U.K.; Ljubljana, Slovenia; Palma de Mallorca, Spain; and 
Utrecht, the Netherlands (for further information on each 
city, see Hughes et al., 2011a).  Sixty venues were 
identified for inclusion in the study, 15 within each study 
site.  In Liverpool, Ljubljana, and Utrecht, a list of all 
youth-focused bars (identified through consultation with 
local authorities, and based on research knowledge of the 
nighttime economy) in the main nightlife area(s) of each 
city were obtained from local police or other relevant 
authorities.  Bars were then categorized into low, medium 
or high-risk premises, based on local intelligence of 
alcohol-related harm.  From each sub-group of venues, five 
premises were randomly selected for inclusion in the study.  
In Palma, low, medium and high-risk venues for inclusion 
in the study were selected based on consultation with local 
nightlife users.  
 
Two research tools were used: an observation schedule to 
assess the premises (see Hughes et al., 2012) and an 
incident form to record details of incidents of harm 
witnessed during visits.  Both tools were based on those 
used by Graham et al. (2006) in Canada (see 
http://publish.uwo.ca/~kgraham/safer_bars.html).  The 
schedule included a range of scale variables and other 
questions covering these factors: the venue entrance (e.g., 
whether door staff were present); the bar environment (e.g., 
cleanliness); bar activities (e.g., dancing); alcohol and food 
service; customer type (e.g., young clientele) and behaviors 
(e.g., level of dancing); and staffing characteristics (e.g., 
male) and behaviors (e.g., attitude).  For all scale variables, 
the schedule specified the scale range (e.g., level of 
intoxication among customers in the venue ranged from 0 = 
no sign of intoxication, to 9 = everyone is drunk).  The 
observational schedule allowed researchers to record the 
number of incidents of harm they observed among 
customers and/or staff from a pre-selected list (e.g., 
someone falling over drunk), with an option to record other 
harms unlisted.  For each incident observed, researchers 
were requested to complete a separate incident form to 
record details of the circumstances of the incident and the 
individuals involved (data not reported here).  To ensure 
consistency in implementing the study and completing the 
schedule and incident forms, research coordinators from 
each study site undertook a training session.  The training 
included a test bar observation, with research coordinators 
completing the schedule (and incident forms if necessary) 
independently after the visit and comparing and discussing 
ratings at a meeting the following day.  The training 
program was then repeated by research coordinators, in 
their respective countries, with recruited field researchers 
(see Hughes et al., 2011a; 2012).  
 
In each venue, unobtrusive one-hour observational visits 
were undertaken during peak opening hours, on four 
separate occasions, by a mixed-gender pair.  To ensure 
observations were based on natural behaviors, staff and 
patrons within venues were not informed that they were 
being observed.  The exact hours of study varied from city 
to city depending upon local nightlife activity, but all visits 
took place on Thursday, Friday, and Saturday nights 
(September to December 2010) between 10 p.m. and 5 a.m. 
A total of 238 visits were undertaken (two of the premises 
were visited three, rather than four, times).  Field 
researchers were instructed to behave as customers during 
visits (wearing clothing appropriate to the venue) and avoid 
interaction with other customers wherever possible; they 
were permitted to consume one alcoholic drink per visit.  
Researchers were instructed to independently complete the 
observational schedule and any incident forms following 
each visit, after leaving the venue.  Covert note taking was 
permitted (e.g., on mobile phones) during the visit.  During 
the following week, research coordinators held a meeting 
with fieldworkers in which paired schedules were checked 
against each other, and differences between them were 
discussed and resolved.  Thus, each visit resulted in a single 
completed schedule.  Incident forms were assessed for 
completeness and, where possible, further details obtained.  
Ethical approval for the study was obtained from the 
research ethics committee at Liverpool John Moores 
University in the U.K.  
 
Data from all four cities were entered into SPSS version 17 
for analysis.  An additional variable (the primary dependent 
variable) was derived to indicate whether any incidents 
among customers or staff had been witnessed during the 
visit.  Data completeness was high (> 98%) across all 
variables except individual drink prices (only 67% of visits 
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provided all four drink prices asked for, although 98% had 
at least one drink price recorded).  Missing values were 
imputed as the city mean for scale variables, or the venue 
norm for dichotomous variables.  Bivariate analyses 
utilized chi-squared (X2) and analyses of variance 
(ANOVA).  Backward conditional logistic regression was 
used to identify which staffing, customer and 
environmental characteristics of bars were independently 
associated with incidents of harm.  Prior to adding 
significant variables from the bivariate analyses into the 
model, all scale variables were correlated.  The following 
variables were identified as highly correlated (r > 0.6): 
sexual activity/sexual competition (r = 0.77); 
crowdedness/movement (r = 0.69); and seating/dancing (r 
= 0.62).  These variables were combined, standardized, and 
added to the model with all other significant variables from 
the bivariate analyses, along with a venue code (i.e., a 
unique identifier assigned to each venue) to control for 
repeated visits.  
Results 
In total, 238 visits were completed in 60 bars across four 
cities.  One hundred and fourteen incidents were observed 
(see Table 1 for examples of incident descriptions); 34.2% 
in Ljubljana, 32.4% in Liverpool, 30.7% in Utrecht and 
2.6% in Palma.  At least one incident was observed in over 
a third (35.0%) of visits in Liverpool, 25.0% of visits in 
Ljubljana, 20.7% of visits in Utrecht, and 3.3% of visits in 
Palma (X2 [3] = 18.95, p < .001).  Overall, 48.3% of all 
venues had at least one visit where an incident was 
observed (i.e., over typically four hours of observation).  
The majority (94.7%) of incidents observed were among 
customers, with the remainder among staff.  Overall, falling 
over accounted for the highest proportion (10.1%) of 
incidents observed and was the most commonly recorded 
harm in Liverpool (23.3%; X2 [3] = 20.05, p < .001).  
Arguing (8.8%) was the next most common incident 
observed (and the most common recorded in Ljubljana and 
Utrecht; 13.3% and 12.1% respectively; X2 [3] = 8.19, p < 
.05), followed by being so severely intoxicated that 
assistance was required (e.g., to walk) (5.0%). 
 
 
Table 1 
Examples of observer descriptions of incidents 
Incident categorya and example description 
Falling over: “A female (aged 18) was dancing provocatively around a pole (dancing pole, on a stage area) and a banister (surrounding 
the stage) that were on a raised dance floor/stage area.  She was very drunk and fell to the floor, lying there for about 30 seconds laughing.  
She then got back up and carried on dancing on the pole.  She had no injuries and there was no reaction from the people surrounding her 
(>10 people) or door staff who were standing close by.” 
Arguing: “Two males (aged 45 years) and two females (aged 42 and 40) were leaving the bar.  One female pushed one of the males and 
shouted 'fuck off' at him.  The door staff were watching but they laughed and did not do anything.  Outside the woman said something 
angry at the male again.  They looked like couples.  Reason for argument or how it ended not known.” 
Too intoxicated to walk without assistance: “When we entered the venue (bar) we saw a young male (beginning of his twenties) being 
carried out by his friends and a member of the staff.  When they arrived at the bottom of the stairs which led outside, the friends told the 
staff member that they would take care of him.  When the staff member released the man, he immediately fell on the ground.  His friends 
managed to get him up the stairs with great effort and put him on a bench outside.  We were not able to determine whether the man 
sustained any injuries.” 
Pushing or grabbing someone else in an aggressive manner:  “Four bouncers (door staff) who had been standing by the front entrance 
ran through the bar heading towards the toilets (reason unknown).  There were only 20 people in the bar at this point.  Although there was 
plenty of room, the bouncers ran through a group of people (three males and three females, all under 21 years) and pushed them 
aggressively out of their way, telling them to move!  A number of drinks were dropped and smashed on the floor and drinks were spilt 
over the group.  The group just looked amazed and shocked by what had happened.  They were not that drunk.” 
Vomiting:  “A male patron about 35–40 years old is leaning on the men’s bathroom door calling at somebody inside but observer is 
unable to understand the words.  Nobody from the staff pays attention to it.  There are a lot of people moving around.  Suddenly the male 
bends over on the closer bar counter and vomits on the floor.  He stays there for a while and then leaves.  Nobody from the bar (staff or 
patrons) has noticed anything.” 
a List of all types of incidents of harm used in analyses: falling over; arguing; too intoxicated to walk without assistance; pushing or grabbing 
someone else in an aggressive manner; vomiting; threatening a person/group of people (including with a weapon); hitting someone else; a 
physical fight; throwing something in anger at someone; and injuring themselves.  
 
 
Tables 2 and 3 show a range of recorded staffing, customer 
and environmental characteristics of bars, in relation to 
whether or not an incident was observed during a visit 
(additional analyses of the distribution of bar characteristics 
by city of visit, and the characteristics’ relationship with 
intoxication, are provided elsewhere (Hughes et al., 2012)).  
Significant associations were seen between observed 
incidents and most customer-focused characteristics 
(excluding male clientele, young clientele and high-
alcohol-content drinks).  For staff characteristics, younger 
staff (more than 50% thought to be under the age of 25 
years) and higher levels of permissiveness were associated 
with incidents.  Physical characteristics associated with 
incidents included lower proportions of seating, higher 
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levels of crowdedness, the presence of glass on the floor, 
and toilets that had poor levels of cleanliness.  Alcoholic 
drink promotions were associated with incidents.  The 
playing of rock/heavy music was associated with no 
incidents being observed.  Of the four contextual variables 
analyzed (city, visit time, number of customers in the 
premise, and whether the venue had an outdoor drinking 
area), only city showed an association with any incidents 
being observed.  Logistic regression analysis was used to 
identify which staffing, customer and environmental 
characteristics of bars were independently associated with 
incidents being observed.  Here, controlling for city and 
venue, in the final model only one variable remained: 
permissiveness (Adjusted Odds Ratio [AOR] = 1.5; p < 
.01).
 
Table 2 
Percentage of visits recording environmental factors, and mean ratings for environment-related scales, by whether at least 
one incident was observed or not 
  No incidents  Incidents observed 
Variable %/mean  %/mean X2/f P 
Contextual variables      
Later visit 46.8%  62.0% 3.65 ns 
> 100 customers 57.4%  68.0% 1.83 ns 
Outdoor drinking area 58.0%  68.0% 1.65 ns 
Entry to the bar      
Door staff  80.3%  86.0% 0.85 ns 
Queue  21.8%  30.0% 1.47 ns 
Entrance fee 20.7%  32.0% 2.82 ns 
House rules (entry) 30.3%  38.0% 1.07 ns 
Physical environment      
Seating 5.9  7.1 7.43 ** 
Noise  5.9  6.0 0.52 ns 
Crowding 4.1  5.2 10.8 ** 
Ventilation 2.9  3.0 0.03 ns 
Temperature 4.6  4.8 0.51 ns 
Clearing 5.1  5.4 0.50 ns 
Glass on floor 1.7  3.1 17.13 *** 
Cleanliness 4.7  5.2 2.07 ns 
Toilets 3.7  4.5 5.18 * 
Lighting 3.4  3.6 0.71 ns 
Bar activities      
Dance floor 58.0%  70.0% 2.39 ns 
Pool tables 6.9%  4.0% 0.57 ns 
TV screens 53.2%  62.0% 1.24 ns 
House rules (inside) 29.3%  30.0% 0.01 ns 
Rock/heavy music 18.6%  6.0% 4.69 * 
Rap/hip hop music 21.8%  28.0% 0.85 ns 
Pop/dance music 73.4%  76.0% 0.14 ns 
Alcohol and food service      
Alcoholic drink promotions 23.4%  38.0% 4.32 * 
Low drink prices 56.9%  44.0% 2.65 ns 
Soft drink promotions 16.0%  10.0% 1.12 ns 
Table service 28.7%  28.0% 0.01 ns 
Food service 8.5%  4.0% 1.15 ns 
Bivariate analyses of categorical and continuous variables utilize X2and ANOVA. ns = not significant; *P < .05; **P < .01; 
***P < .001.  
64
Table 3 
Percentage of visits recording staffing and customer factors, and mean ratings for staffing and customer-related scales, by 
whether at least one incident was observed or not 
 No incidents  Incidents observed 
Variable %/mean  %/mean X2/f P 
Bar staff      
Fewer bar staff 35.1%  28.0% 0.89 ns 
Young staff  34.0%  50.0% 4.30 * 
Male staff 50.5%  58.0% 0.88 ns 
Glass collectors 51.6%  62.0% 1.72 ns 
Staff monitoring 3.2  3.1 0.03 ns 
Staff coordination 4.5  4.1 1.92 ns 
Staff attitude 2.1  2.1 0.04 ns 
Staff boundaries 2.5  2.2 0.72 ns 
Permissiveness 1.7  3.0 25.6 *** 
Customer type and behaviors      
Male clientele 71.8%  64.0% 1.15 ns 
Young clientele 14.4%  22.0% 1.72 ns 
Single sex groups 50.0%  66.0% 4.06 * 
High alcohol drinks 47.3%  40.0% 0.86 ns 
Dancing 3.7  5.2 8.86 ** 
Sexual activity 2.7  3.7 9.79 ** 
Sexual competition 2.4  3.6 13.46 *** 
Intoxication  3.6  4.6 13.71 *** 
Movement 4.4  5.2 5.74 * 
Bivariate analyses of categorical and continuous variables utilize X2and ANOVA. ns = not significant; *P < .05; **P < .01; 
***P < .001.  
 
 
Discussion 
In recent years, studies identifying the type and extent of 
harms experienced by young nightlife users across Europe 
have started to emerge (Hughes et al., 2008; 2011a; 
Schnitzer et al., 2010; Tutenges, 2012).  While studies in 
Scotland (Forsyth, 2006; Forsyth, Cloonan, & Barr, 2005) 
have assessed the relationships between observed 
aggression and recorded crime within nightlife venues and 
individual, social and environmental factors, to our 
knowledge this is the first observational study to examine a 
range of harms within venues and their links with staffing, 
customer and environmental characteristics across multiple 
European cities.  Our study shows that a fifth of all visits 
had at least one recorded incident of harm, with a total of 
114 incidents observed in 238 visits.  This equates to just 
under one incident observed in every two hours of 
observation (though some minor incidents may have gone 
unobserved).  A larger Canadian study by Graham et al. 
(2004), which focused on aggression rather than any type 
of alcohol-related harm, reported similar levels of observed 
harm in study venues (just over one incident in every three 
hours of observation), yet a study by Forsyth et al. (2005) 
in Scotland, again focusing on aggression in bars, reported 
much lower levels (one incident in every seven hours of 
observation).   
 
The most commonly observed harms in our study venues 
included people falling over, arguing and being too 
intoxicated to walk without assistance.  Although we 
observed venues during peak times, and included venues 
known to experience alcohol-related harms, few severe 
incidents (e.g., fighting, injuries) were observed.  Although 
minor incidents, such as those observed here, will impact 
upon nightlife patrons and the nighttime environment, they 
may not come to the attention of authorities such as the 
police.  However, preventing minor incidents will 
inevitably have an impact on avoiding, and thus reducing, 
more serious incidents.  Further research should explore the 
types and severity of incidents identified and reported 
through different means to obtain a greater understanding 
of the extent and nature of harms experienced across 
European nightlife settings.  Equally, addressing the 
question of whether harms are more likely to occur within 
venues or outside is crucial to developing and focusing 
future research.  In a U.K study of nightlife users 
(Anderson, Hughes, & Bellis, 2007), more participants 
reported having being involved in, or witnessing, a physical 
fight in the streets surrounding nightlife venues than inside 
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venues.  In fact, it has been suggested that when problems 
(e.g., intoxicated patrons) occur inside venues, security 
staff may move them outside the venue, to reduce the 
likelihood of the venue being associated with alcohol-
related harms (Scott & Didel, 2006).  
 
Our study found alcohol-related harms were concentrated 
in just under half of all study venues.  As suggested by 
other research, certain factors within a small number of 
bars and nightclubs can mean that alcohol-related problems 
such as violence are concentrated in those premises 
(Briscoe & Donnelly, 2003; Newton & Hirschfield, 2009); 
altering these factors can reduce or increase the risks of 
alcohol-related harms.  Similar to other research (Graham 
et al., 2004; 2006), our bivariate analyses identified a wide 
range of staffing, customer and environmental factors that 
were significantly associated with incidents of harm, such 
as glass on the venue floor, a permissive environment, and 
high levels of intoxication amongst patrons.  Within the 
final logistic regression model, however, only one factor 
remained significant: a permissive environment.  The links 
between a permissive environment and aggression and 
intoxication in nightlife venues have been identified 
elsewhere (Graham et al., 2006; Hughes et al., 2012).  Our 
findings support such research and suggest that while a 
broad suite of measures that aim to prevent alcohol-related 
harm may be needed (Calafat, Duch, Juan, & Leckenby, 
2012), activity should specifically focus on improving 
management practices and on the behavioral standards 
expected of customers in European nightlife venues.  
 
Our study has some limitations.  As with all cross-sectional 
surveys, results do not establish cause and effect.  Thus, we 
cannot ascertain causal relationships between bar and 
customer characteristics and incidence of harm.  However, 
our findings do identify characteristics that may increase 
the risk of incidents of harm occurring in nightlife venues, 
and this intelligence can inform prevention measures.  Our 
study may also have been affected by structural and 
cultural inconsistencies across the four countries, such as 
differences in licensing legislation or in researcher 
interpretation of the observational measures and what 
constitutes harm in nightlife (despite the detailed training 
program the researchers received).  While the use of the 
same researchers across all four countries would have 
improved the likelihood of our study being implemented 
consistently, this would be logistically complicated.  Our 
study did not aim to compare the extent of harms 
experienced across the four countries, but the number 
recorded in each country varied widely, with Palma 
reporting the lowest levels.  Further research exploring the 
reasons behind Palma’s comparatively low levels of 
observed harm is needed, and may help identify ways to 
prevent harm within nightlife venues.  Such research is 
particularly important given the perceived convergence of 
drinking patterns across Europe, particularly among young 
people (Anderson & Baumberg, 2006; Hibell et al., 2009; 
Jarvinen & Room, 2007).  Further, across all countries, few 
incidents were recorded involving staff.  Data presented in 
our study are based on observations made in environments 
that were often dark and busy; as such, field researchers 
may have missed some incidents, such as occurrences 
among staff who were out of sight (e.g., behind bar 
counters).  Finally, while for most countries (excluding 
Palma) we randomly selected bars for inclusion in the 
study, the venues selected were not, nor were they intended 
to be, representative of each city.  The sample was designed 
only to explore venues popular with young people in each 
city.  
 
Conclusion 
Our study illustrates the types of harms occurring in 
European nightlife settings.  Few severe incidents (e.g., 
violence) were seen; observed harms were typically minor, 
such as patrons falling over, arguing, and being too drunk 
to walk.  However, such incidents have the potential to 
escalate into more serious harms and will inevitably impact 
upon nightlife patrons, nightlife environments, and local 
services, such as health and criminal justice.  Preventing 
such incidents is therefore important.  With incidents of 
harm more likely to occur in permissive environments, 
prevention should focus on improving management 
practice, including staff expectations regarding the 
behavioral standards of customers.  
Acknowledgements 
We would like to thank all the researchers who assisted 
with the study implementation, particularly Sara Wood, 
Adam Caris, Steve Duggan, Lindsay Eckley, Ian Wood, 
Sanela Talić, Mirela Brkić, Joanne van der Leun, Cristina 
Gelabert, Marc Riera, Noelia Martínez, Rafael Umbert, and 
Joan Recasens. 
References 
Anderson, Z., Hughes, K., & Bellis, M. A. (2007). 
Exploration of young people’s experience and 
perceptions of violence in Liverpool’s nightlife. 
Liverpool, UK: Centre for Public Health, Liverpool 
John Moores University. 
Briscoe, S., & Donnelly, N. (2003). Problematic licensed 
premises for assault in inner Sydney, Newcastle, and 
Wollongong. Australian and New Zealand Journal of 
Criminology, 36(1), 18–33. 
Calafat, A., Duch, M., Juan, M., & Leckenby, N. (2012). 
Health and safety European standards for nightlife 
venues. Adicciones, 24(4), 355–364. 
Forsyth, A. J. M. (2006). Assessing the relationships 
between late night drinks marketing and alcohol-
related disorder in public space. Glasgow, Scotland: 
Glasgow Caledonian University. 
Forsyth, A. J. M., Cloonan, M., & Barr, J. (2005). Factors 
associated with alcohol-related problems within 
licensed premises. Glasgow, Scotland: Glasgow 
Caledonian University/ University of Glasgow. 
Graham, K., Bernards, S., Osgood, D. W., & Wells, S. 
(2006). Bad nights or bad bars? Multilevel analysis of 
environmental predictors of aggression in late-night 
large-capacity bars and clubs. Addiction, 101(11), 
1569–1580. 
66
Graham, K., Osgood, D. W., Zibrowski, E., Purcell, J., 
Gliksman, L., Leonard, K., . . . Toomey, T. L. (2004). 
The effect of the Safer Bars programme on physical 
aggression in bars: Results of a randomized controlled 
trial. Drug and Alcohol Review, 23(1), 31–41. 
Hesse, M., Tutenges, S., Pedersen, M. U., & Koford, P. B. 
(2012). An exploratory prospective study of young 
people’s drinking during a holiday. Nordic Studies on 
Alcohol and Drugs, 29(5), 485–496. 
Homel, R., Carvolth, R., Hauritz, M., McIlwain, G., & 
Teague, R. (2004). Making licensed venues safer for 
patrons: What environmental factors should be the 
focus of interventions? Drug and Alcohol Review, 
23(1), 19–29. 
Homel, R., Hauritz, M., Wortley, R., McIlwain, G., & 
Carvolth, R. (1997). Preventing alcohol-related crime 
through community action: The Surfers Paradise 
Safety Action Project. In R. Homel, (Ed.), Policing for 
prevention: Reducing crime, public intoxication and 
injury (pp. 35–90). Monsey, NY, United States: 
Criminal Justice Press. 
Hughes, K., Anderson, Z. A., Morleo, M., & Bellis, M. A. 
(2008). Alcohol, nightlife and violence: The relative 
contributions of drinking before and during nights out 
to negative health and criminal justice outcomes. 
Addiction, 103(1), 60–65. 
Hughes, K., Furness, L., Jones, L., & Bellis, M. A. (2010). 
Reducing harm in drinking environments: Evidence 
and practice in Europe. Liverpool, England: Centre 
for Public Health, Liverpool John Moores University. 
Hughes, K., Quigg, Z., Bellis, M. A., Calafat, A., van 
Hasselt, N., Košir, M., . . . Juan, J. (2012). Drunk and 
disorganised: Relationships between bar 
characteristics and customer intoxication in European 
drinking environments. International Journal of 
Environmental Research and Public Health, 9(11), 
4068–4082. doi:10.3390/ijerph9114068  
Hughes, K., Quigg, Z., Bellis, M. A., van Hasselt, N., 
Calafat, A., Košir, M., . . . Voorham, L. (2011a). 
Drinking behaviours and blood alcohol concentration 
in four European drinking environments: A cross-
sectional study. BMC Public Health, 11, 918. 
doi:10.1186/1471-2458-11-918 
Hughes, K., Quigg, Z., Eckley, L., Bellis, M. A., Jones, L., 
Calafat, A., . . . van Hasselt, N. (2011b). 
Environmental factors in drinking venues and alcohol-
related harm: The evidence-base for European 
intervention. Addiction, 106(1), 37–46. doi: 
10.1111/j.1360-0443.2010.03316.x. 
Luke, L. C., Dewar, C., Bailey, M., McGreevy, D., Morris, 
H., & Burdett-Smith, P. (2002). A little nightclub 
medicine: The healthcare implications of clubbing. 
Emergency Medicine Journal, 19, 542–545. 
doi:10.1136/emj.19.6.542 
Mansdotter, A. M., Rydberg, M. K., Wallin, E., Lindholm, 
L. A., & Andréasson, S. (2007). A cost-effectiveness 
analysis of alcohol prevention targeting licensed 
premises. European Journal of Public Health, 17(6), 
618–623. doi:10.1093/eurpub/ckm017 
Newton, A., & Hirschfield, A. (2009). Measuring violence 
in and around licensed premises: The need for a better 
evidence base. Crime Prevention and Community 
Safety, 11(3), 171–188. doi:10.1057/cpcs.2009.12 
Schnitzer, S., Bellis, M. A., Anderson, Z., Hughes, K., 
Calafat, A., Juan, M., & Kokkevi, A. (2010). Nightlife 
violence—a gender-specific view on risk factors for 
violence in nightlife settings: A cross-sectional study 
in nine European countries. Journal of Interpersonal 
Violence, 25(6), 1094–1112. 
Scott, M. S., & Didel, K. (2006). Assaults in and around 
bars. 2nd Edition. Washington, DC, United States: 
U.S.  Department of Justice Office of Community 
Oriented Policing Services. 
Tutenges, S. (2012). Nightlife Tourism: A mixed methods 
study of young tourists at an international nightlife 
resort. Tourist Studies, 12(2), 131–150. 
doi:10.1177/1468797612454250 
67
Addictive Behaviors 38 (2013) 2924–2929
Contents lists available at ScienceDirect
Addictive BehaviorsStudent drinking patterns and blood alcohol concentration on
commercially organised pub crawls in the UKZara Quigg ⁎, Karen Hughes, Mark A. Bellis
Centre for Public Health, Liverpool John Moores University, Henry Cotton Building, 15–21 Webster Street, Liverpool L3 2ET, UK
H I G H L I G H T S
• Student drinking patterns on commercially organised pub crawls were examined.
• Drinkers are estimated to consume 16.3 median alcohol units over the entire night.
• The majority (90.9%) of drinkers had preloaded prior to joining the pub crawl.
• At interview, drinkers' median blood alcohol concentration (BAC) was 0.10%.
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Background: Commercial student pub crawls are associated with high levels of alcohol consumption, and are of
growing concern amongst public health and student bodies. However, little is currently known about drinking
behaviours whilst participating in these events.
Methods: A questionnaire was implemented amongst 227 students attending commercial pub crawls across
three UK events. Questions established alcohol consumption patterns up to the point of interview and through-
out the remaining night out, and pub crawl experience. Breathalyser tests were used to measure breath alcohol
concentration (converted to blood alcohol concentration [BAC]) at interview. Analyses used chi squared, Mann–
Whitney U, Kruskal–Wallis and logistic regression.
Results: 94.3% of participants had consumed alcohol, 90.9% of whom reported preloading. Drinkers reported con-
suming amedian of 10.0 alcohol units (80 g of pure alcohol) up to the point of interview (range one—40.6), with
estimated total consumption over the evening exceeding 16 units (range three—70.6).Median BAC of drinkers at
the time of interview was 0.10%BAC (range 0.00–0.27). High BAC (N0.08%; at interview) was associated with
having not eaten food in the four hours prior (AOR 4.8, p b 0.01), time spent drinking (AOR 1.4, p b 0.01) and
number of units drank per hour (AOR 1.2, p b 0.01).
Conclusions:Measures to prevent high levels of alcohol consumption before and during commercial pub crawls
should aim to alter drinking behaviours such as preloading and rapid and excessive drinking. Organisers, local
authorities, universities and students should all be involved in ensuring the effectivemanagement of pub crawls,
including implementation of harm prevention measures.© 2013 Elsevier Ltd. All rights reserved.1. Introduction
Harmful and excessive alcohol use amongst students is a major
public health concern. Studies across many countries show high levels
of alcohol consumption amongst student populations, with some
studies showing levels higher than the general population (Dantzer,
Wardle, Fuller, Pampalone, & Steptoe, 2006; Gill, 2002; Kypri, Cronin,
& Wright, 2005; Pickard, Bates, Dorian, Greig, & Saint, 2003). Whilstrpool John Moores University,
L3 2ET, UK. Tel.: +44 151 231
ughes@ljmu.ac.uk (K. Hughes),
ghts reserved.most studies on student alcohol consumption have been conducted in
North America, research in European countries has increased in the
past few decades (Wicki, Kuntsche, & Gmel, 2010), providing a greater
insight into European student drinking behaviours. For example, in
the UK, one study found that ﬁrst year students reported consuming
an average of 18.9 units (151.2 g of pure alcohol) per week (males
24.0 units, females 15.4 units: Bewick et al., 2008). Another UK study
found that over half (56%) of students from one university reported
binge drinking (deﬁned as: females, 4+alcoholic drinks; males,
5+alcoholic drinks in one drinking session) at least once in the
previous seven days (Dodd, Al-Nakeeb, Nevill, & Forshaw, 2010).
Whilst reported beneﬁts of student drinking include an enhanced
social life, self-conﬁdence and fun/humour (Orford, Krishnan, Balaam,68
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have been found to have negative impacts on student's studies,ﬁnances,
and physical and mental health (Bewick et al., 2008; Dodd et al., 2010).
Such harms may include: intentional (e.g. assaults) and unintentional
(e.g. falls, road trafﬁc incidents) injury; unprotected sex (increasing
risks of sexual transmitted infections or unwanted pregnancy); com-
promised academic achievement; relationship problems; ﬁnancial is-
sues; and criminal consequences (affecting future job prospects)
(Perkins, 2002; Snow, Wallace, Staiger, & Stolz-Grobusch, 2003). For
example, in oneUK study, 77% of students agreed that their alcohol con-
sumption was having a negative effect on their ﬁnances, 48% on their
physical health and 34% on their studies (Bewick et al., 2008). Wider
impacts may also affect students through disturbed sleep or study,
or damage to property or self (e.g. through assault/sexual assault)
(Perkins, 2002; West, Drummond, & Eames, 1990). Further impacts on
the communities inwhich students consume alcohol also occur through
the effects of anti-social and drunken behaviour, including property
damage (West et al., 1990), and pressures exerted on local health and
criminal justice services (Palk, Davey, & Freeman, 2007).
Despite these harms, alcohol consumption, often to excess, can be
viewed as an accepted and routine part of student life (Carpenter
et al., 2007; Wicki et al., 2010). Universities themselves tend to have
at least one student bar licensed to sell alcohol, typically used as a
place for students to meet up, socialise and have fun. Further, many
student events are focused around alcohol consumption. For example,
at the beginning of the academic year ‘Fresher's week’ (the period in
which events are held to welcome new students to the university and
local community) usually includes invitations to events held in bars
and nightclubs (e.g. student pub crawls; www.rush-uk.com). Equally,
throughout term time, social events and student nights (established
and promoted by student unions or commercial organisations), often
set up within licensed premises, can play a major role in a student's
university life.
In the UK, excessive student alcohol consumption is of growing con-
cern amongst many public health partners and student bodies
(Drinkaware/National Union of Students, 2011); such concerns have
focused around the relatively new phenomena of mass commercial stu-
dent pub crawls. These events encourage students to visit multiple
drinking venues throughout an evening, promoting protracted and
excessive alcohol consumption (events tend to start around 7 pm and
last until the ﬁnal venue, usually a large capacity bar/nightclub, closes;
usually post 2 am). Despite providing business to town and city centre
economies on normally quiet evenings (most pub crawls occur on
week day evenings), crowds of students moving between pubs, bars
and nightclubs, combined with high levels of intoxication and anti-
social behaviour by participants have attracted widespread media at-
tention (Braidwood, 2009; Dwan, 2011; Hill, 2009; Hubbard, 2011).
Thus, national organisationswith a vested interest in student and public
safety and health (e.g. National Union for Students, police) have major
concerns about commercially organised pub crawls (Braidwood,
2009). Despite such concerns, little is actually known about student
drinking behaviours whilst participating in commercially organised
pub crawls. Our study aimed to address this gap by examining the
amount and patterns of alcohol consumption amongst students attend-
ing commercially organised pub crawls, and to measure blood alcohol
concentration (BAC) amongst drinkers during their night out.
2. Materials and methods
2.1. Setting
Three commercial pub crawls organised by one company were used
as study events. The pub crawls took place in two cities in the North
West of England, both with a substantial student population, between
October to November 2010. The events had been advertised on post-
ers/ﬂyers distributed amongst students and via social networkingsites, with students able to register their interest in the pub crawl
(and other pub crawls) via a dedicated website. Each event cost
£10.00 to join payable in advance of the event, with a pub crawl t-
shirt provided as receipt of payment. Participants were required to
wear the t-shirt on the night of the event to gain access to participating
venues (listed on the t-shirt). Each event had a theme, such as doctors
and nurses. Thus, many participants were also in fancy dress; females
were often scantily dressed. Participants were encouraged by stewards
to write crude messages on their pub crawl t-shirt (e.g. “I want it hard
up the arse”). Although event stewards (often students themselves),
identiﬁed through bright coloured jackets, supervised each pub crawl
(e.g. ensuring participant safety andmonitoring their behaviour), events
were loosely managed. Whilst some participants were chaperoned
by stewards between venues, many frequently roamed freely between
venues and within the streets surrounding the pub crawl. Further,
some participants were observed drinking alcohol in the streets sur-
rounding the pub crawls (despite street drinking bans being in place),
and/or appeared to not be visiting the pub crawl venues, but rather use
the event as an opportunity to socialise and join in the atmosphere.
Each event was observed by local police.
2.2. Participants
Between 600 and 1,000 individualswere estimated to have attended
each event. Teams of two researchers accompanied by a supervisor
recruited individuals attending the pub crawls between 7 pm and
2.10 am. Researchers approached potential participants in the streets
surrounding the pub crawl and asked them if they had time to complete
a short anonymous survey about alcohol, followed by a breath test. The
research supervisor monitored the ﬁeld work and, as much as possible,
ensured that researchers did not approach the same individuals more
than once. Researchers also asked potential participants if they had par-
ticipated in the study earlier that evening. Across all three events, no
participants reported having already been approached or interviewed.
Of 305 individuals approached, 61 refused to participate after the nature
of the study was explained to them. Thus, 244 pub crawl participants
took part in the study (80% compliance). Of these, 17 were not students
and thus were removed from further analyses, leaving a sample of 227
students.
2.3. Procedures and measures
The questionnaire, completed through an interview process be-
tween the researcher and participant, recorded: alcohol use up to the
point of interview (by type and size of beverage); estimated alcohol
consumption over the remainder of the night out; when and where
they started drinking; when they had eaten their last meal; whether
they felt drunk; whether they had experienced any negative behaviours
(e.g. vomited) up until the point of interview; the time which they
expected to go home; their views and experience of the pub crawl so
far (including the number of drinks consumed per bar); and basic de-
mographics (age/gender). Following questionnaire completion, partici-
pants were breathalysed using the Lion 500 alcometer and results were
recorded on their completed questionnaire. To complywith breath alco-
hol concentration (BrAT) requirements, the study process was designed
to ensure that sufﬁcient time had passed (20 min) for any alcohol in the
participants' mouths to have absorbed prior to breath testing, and par-
ticipants were requested not to smoke during interview (Lion
Laboratories, 2000). Each participant was provided with their own
mouthpiece, which was discarded safely once used.
2.4. Analyses
Completed questionnaires were entered into a database for analysis
using SPSS v17. For analysis, BrATwas converted to themore commonly
used blood alcohol concentration (%BAC; milligrams of alcohol per69
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Stationery Ofﬁce, 1981). Reported alcoholic drinks consumed were
converted into standard UK units (1 unit = 8 g or 10 ml of pure
alcohol) using published ﬁgures for alcohol contents (e.g. single shot
of spirits = 1 unit; bottle of lager = 1.5 units; standard glass of
wine = 2 units [NHS Choices, 2011]). Statistical analysis used chi
squared, Mann–Whitney U, Kruskal–Wallis and logistic regression.2.5. Ethical approval
Ethical approval for the study was obtained from Liverpool John
Moores University research ethics committee. To meet ethics re-
quirements, researchers were instructed to visually assess potential
participants and exclude those who were already too intoxicated to
participate (identiﬁed through visual signs such as a staggered gait
and glazed eyes). Calculating the total number of individuals exclud-
ed due to severe inebriation was not possible as no record was kept.3. Results
3.1. Sample characteristics
Four in ten (40.1%) surveys were conducted at event A, and three in
ten at event B and event C (Table 1). Overall, half (50.7%) of participants
were female, with themajority (65.6%) aged 20 years and under (range
17 to 27). A third (32.6%) of participants reported being on the pub
crawl with one to ﬁve people (excluding themselves), 43.0% with six
to 10 people and 24.4% with more than 10 people. Pub crawls started
in each event between 7 pm and 8 pm. Overall, at the time of interview,
79.7% had started the pub crawl (i.e. been to at least one pub crawl bar)
and 20.3% were on their way to the pub crawl (87.0% of whom had al-
ready consumed alcohol). The proportion of participants having not
yet attended the pub crawl ranged from 27.6% of those surveyed be-
tween 7.00 pm and 8.59 pm, to 11.1% between 1.00 am and 2.59 am.
Of those who had already visited at least one pub crawl bar, themedian
number of bars visited was three. One in ten (10.3%) participants
expected to go home before 2 am, 37.6% between 2 am and 3.59 am,
and 52.1% after 4 am.Table 1
Participant characteristics and alcohol consumption patterns at the point of interview.
Event Aa Event B Event Ca Total
n (%) n (%) n (%) n (%) pb
n 92 67 68 227
Under 20 64 47 38 149 0.129
(69.6%) (70.1%) (55.9%) (65.6%)
Male 56 31 25 112 b0.01
(60.9%) (46.3%) (36.8%) (49.3%)
Eaten in last 4 h 8 17 31 56 b0.001
(11.8%) (29.8%) (55.4%) (30.9%)
Consumed alcohol 92 66 56 214 b0.001
(100%) (98.5%) (82.4%) (94.3%)
Drinkers only:
Pre-loaded 79 56 55 190 b0.05
(90.8%) (84.8%) (98.2%) (90.9%)
Do not feel drunk 22 16 35 73 b0.001
(29.7%) (24.2%) (62.5%) (37.2%)
Feel a little bit 36 39 18 93
(48.6%) (59.1%) (32.1%) (47.4%)
Feel drunk 16 11 3 30
(21.6%) (16.7%) (5.4%) (15.3%)
Median hours drinking 4.2 3.5 2.2 3.5 b0.001
Median units consumed 12.3 10.0 8.2 10.0 b0.01
a Event A and C took place in the same city.
b Signiﬁcance (p) values were obtained using chi squared and Kruskal–Wallis tests.3.2. Alcohol consumption and drinking patterns
The majority (94.3%) of participants had consumed alcohol at the
time of interview. Drinkers had been consuming alcohol for a median
of 3.5 h. A third (33.6%) had started drinking before 7 pm (the ofﬁcial
start of the pub crawls) and 90.9% reported having preloaded (drinking
alcohol at home or a friend's home [including halls of residence]). There
was no signiﬁcant difference in preloading between sex and age group;
differenceswere observed however between events (Table 1). Amongst
drinkers who had visited a pub crawl bar, the median number of alco-
holic drinks consumed per bar was two; only 2.9% reported having con-
sumed non-alcoholic drinks. Overall, 37.2% of drinkers did not feel
drunk at the time of interview, 47.4% felt a little bit drunk and 15.3%
said that they felt drunk (Fig. 1). Feeling drunk/a little bit drunkwas sig-
niﬁcantly related to pub crawl event (Table 1; p b 0.001), hours drink-
ing (p b 0.001, Table 2), total units consumed (p b 0.001, Table 2) and
%BAC (p b 0.001, Table 2). Two participants reported consuming alco-
hol on the streets prior to joining the pub crawl; a behaviour regularly
observed by researchers at the two pub crawl events (A and C) studied
in the same city.
At the time of interview, spirits were the most commonly reported
drink consumed by drinkers (71.4%; many as shots). Over a third
(38.8%) of drinkers reported consuming beer/lager/cider, 24.5% wine,
19.9% alcopops, 3.6% cocktails and 4.1% non-alcoholic drinks. Overall,
drinkers reported consuming a median of 10.0 units of alcohol (80 g
or 100 ml of pure alcohol) up to the point of interview (range one to
40.6 units). Higher levels of alcohol consumption were signiﬁcantly as-
sociatedwith beingmale, preloading, feeling drunk, attendance at event
A and not consuming food in the 4 h prior to interview (Table 2).
Drinkers reported consuming a median of 3.1 units per hour up to the
point of interview; males and participants from event C reported the
highest levels of hourly alcohol consumption (Table 2). Overall, drinkers
estimated that they would consume a median of six additional units
over the remainder of their night out (post interview). Higher levels of
estimated additional alcohol consumption were associated with being
male (8 units, p b 0.05), aged over 20 (10 units, p b 0.05), attendance
at event A (7 units, p b 0.05) and not feeling drunk (8 units,
p b 0.001). Combining alcohol consumption prior to interview and
post interview, participants' total median estimated alcohol consump-
tion over the course of their entire night out was 16.3 units (males,
19.6 units; females, 14 units: p b 0.05) (range 3 to 70.6 units). Nearly
half (49.4%) of females, and over one in four (44.6%) males, estimated
that their total alcohol consumption over the course of their night out
would exceed the entire UK weekly limit recommended (females,
14 units; males, 21 units).3.3. Blood alcohol concentration
The median BAC of drinkers at the time of interview was 0.10%BAC
(range 0.00 to 0.27). There were no signiﬁcant differences by age or66.7
39.8
28.1
10.5
20.8
50.5
49.1
63.2
12.5 9.7 22.8 26.3
0.0
20.0
40.0
60.0
80.0
100.0
%
 o
f p
ar
tic
ip
an
ts
Interview hour
Drunk
A little bit drunk
Not drunk
Fig. 1. Reported feelings of drunkenness at the point of interview by interview hour.
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Table 2
Patterns of consumption and blood alcohol concentration levels of drinkers only by participant characteristics and drinking patterns, at the point of interview.
Hours drinking Total units consumed Units per hour %BAC
Median pa Median p Median p Median p
Age Under 20 3.4 0.39 10.0 0.73 3.0 0.08 0.10 0.78
20 plus 3.0 11.2 3.5 0.09
Sex Female 3.1 0.06 8.3 b0.01 2.8 b0.01 0.10 0.14
Male 3.6 11.8 3.7 0.11
Event location A 4.2 b0.001 12.4 b0.01 3.0 b0.01 0.13 b0.05
B 3.5 10.0 2.8 0.09
C 2.2 8.2 3.9 0.08
Pre-loaded No 2.8 b0.05 7.2 b0.05 2.7 0.17 0.06 b0.01
Yes 3.5 10.6 3.2 0.11
Feel drunk No 2.3 b0.001 7.8 b0.01 3.4 0.78 0.06 b0.001
A little bit 3.5 11.0 3.0 0.13
Yes 4.8 16.7 3.4 0.14
Eaten in last 4 h No 4.0 b0.001 12.0 b0.001 3.0 0.38 0.13 b0.001
Yes 1.8 6.8 3.5 0.06
a Signiﬁcance (p) values were obtained using Mann–Whitney U or Kruskal–Wallis tests.
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drunk or had not eaten in the last 4 h had signiﬁcantly higher %BAC
scores (Table 2). Logistic regression was used to identify demographic
and drinking pattern factors independently associated with high %BAC
(N0.08%). High %BAC was associated with having not eaten food in the
4 h prior to interview (AOR 4.8, p b 0.01), time spent drinking up to
the point of interview (AOR 1.4, p b 0.01) and number of units drank
per hour up to the point of interview (AOR 1.2, p b 0.01) (Table 3).
4. Discussion
Despite screening out thosewhowere assessed as too intoxicated to
participate, our study found high levels of risky single occasion drinking
amongst students attending the pub crawls. At the point of interview
students reported having consumed a median of 10 units, with an esti-
matedmedian of 16.3 units to be consumed over the entire night out. In
fact, over four in ten participants estimated that their total alcohol con-
sumption would exceed the entire weekly limit recommended in the
UK (females, 14 units; males, 21 units). At the point of interview, the
median %BAC of all drinkers was 0.10%; above the UK drink driving
limit (0.08%BAC; 80 mg of alcohol per 100 ml of blood). Whilst studies
on weekly levels of alcohol consumption amongst UK students exist
(e.g. Bewick et al., 2008), to our knowledge, there are no studies that re-
port student alcohol consumption on a typical night out. Thus, further
research would be required to determine whether reported alcohol
consumption levels amongst our sample are comparable to that con-
sumed by students on a regular night out. Similar to other research
however, differences between male and female student alcohol con-
sumption were observed (Dantzer et al., 2006; Wicki et al., 2010).
Over the entire night out, the estimated total alcohol consumption
amongst males was signiﬁcantly highly than females. However, esti-
mated total alcohol consumption amongst females was still high at
14 units. Whilst similar drinking levels have been found amongst
females on a night out in English cities, this is not the case for males.
Here, reported male student pub crawl alcohol consumption wasTable 3
Adjusted odds ratios (AOR) for high blood alcohol concentration (N0.08%BAC) at the point
of interview.
AOR 95% CIs p
Not consumed food in the 4 h prior to interview 4.80 1.8–12.5 b0.01
Hours drinking up to the point of interview 1.40 1.1–1.8 b0.01
Units drank per hour up to point of interview 1.20 1.1–1.5 b0.01
Analysis used backward conditional logistic regression. Variables entered into the model
included: age group, sex, preload, number of people on a night out with, eaten in the
last 4 h, hours drinking, units drank per hour and hour of interview. CIs = Conﬁdence
Intervals.lower that than reported amongst males generally on a night out
(Bellis et al., 2010; Hughes, Anderson, Morleo, & Bellis, 2008).
With clear links between excessive student alcohol consumption
and an array of negative consequences on health, studies, ﬁnances
and future prospects (Bewick et al., 2008), as well as the wider com-
munity, measures are needed to reduce such high levels of alcohol
use at what are widely promoted and attended events across the
UK and elsewhere. Here, similar to other population and student
based nightlife studies (Borsari et al., 2007; Hughes et al., 2011),
our study identiﬁed preloading (i.e. consuming alcohol at home/a
friend's home, including halls of residence, before a night out) as a
common drinking behaviour amongst students attending organised
pub crawls. In fact, compared to regular nightlife users, a much
higher proportion of pub crawl participants reported this behaviour
(Hughes et al., 2008, 2011). Preloading may be motivated by a need
to save money (through purchasing alcohol from off-licensed pre-
mises, often cheaper than that sold in on-licensed premises) or a
desire to get drunk, reducing social anxieties and enhancing the
night out (Wells, Graham, & Purcell, 2009). However, other studies
have shown that such behaviour is associatedwith a range of harms, in-
cluding increased levels of alcohol consumption and higher BAC levels
(Borsari et al., 2007; Hughes et al., 2008) (also shown in our bivariate
analyses) and increased risk of involvement in violence whilst on a
night out (Hughes et al., 2008). Commercial pub crawl organisers
have a responsibility to maintain students' health and safety whilst at-
tending their events. Whilst some organisers aim to raise awareness
of the effects of excessive alcohol consumption, and may even provide
free non-alcoholic drinks within pub crawl venues (Carnage, 2013),
measures are clearly required to discourage preloading before event
participation (e.g. informing students that those who are already se-
verely intoxicated will not be permitted on the event/into participating
venues). Withmany students living in university halls of residence, and
thus likely to be preloading within these locations, universities have a
clear role to play in developing, implementing and monitoring such
measures.
Amongst our sample of pub crawl participants, many students did
not follow the designated pub crawl. Whilst the events commenced be-
tween 7 pm and 8 pm, many participants surveyed after this time had
not yet entered a pub crawl venue at the point of interview. Of all par-
ticipants interviewed from 11 pm, 14% had not entered a pub crawl
venue. Discussions with study participants suggested that the large
number of pub crawl attendees and subsequent queues to enter many
of the pub crawl venues meant that they sometimes visited other
non-pub crawl venues in the vicinity (some of which offered cheap al-
coholic drinks to students). However, this did not appear to affect
their pub crawl experience. Many pub crawl participants reported that
simply being amongst the crowd and joining in the atmosphere,71
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pub crawl participation, even if this meant socialising in the streets, or
other licensed premises, surrounding designated pub crawl venues.
However, in two of the three events, researchers regularly observed
on-street drinking by pub crawl participants, despite street drinking
bans being in place at the time of study. Such drinking behaviours,
along with preloading, should not be considered separate from the
pub crawl, but rather a crucial part of the behaviours that need to be
managed throughout the event by pub crawl organisers and local au-
thorities (e.g. police)whopermit and subsequentlymanage the impacts
of organised pub crawls. Crucially, pub crawl management should not
only consider those venues (and streets) that are part of the pub
crawl, but also the wider impacts of the event on the surrounding
night time environment, including the role of other licensed premises
(trading at the same time as the pub crawl) in encouraging excessive al-
cohol consumption. For example, pub crawl organisers and local part-
ners need to ensure students are aware of street drinking bans and
consequences of drinking in the street in such areas, with relevantmea-
sures put in place to prevent this behaviour occurring.More broadly, the
impact of preloading and street drinking on areas visited by students on
their way to, between and home from the pub crawl should be assessed,
with appropriatemeasures put in place to reduce potential impacts (e.g.
ensuring that sufﬁcient transport is available at the end of the evening
to take students home/to halls of residence). Future research into stu-
dent behaviours (e.g. alcohol consumption, anti-social behaviour and
drink driving) prior to, during and on their way home from the pub
crawl, as well as the following day (e.g. attendance at lectures), would
provide further insight into the impact of such events and how they
can best be managed to minimise harm.
Consistent with other research (Bellis et al., 2010), here, high %BAC
levels (N0.08%BAC) were associated with having not eaten food in the
4 h prior to interview, time spent drinking and drinking rate (units
drank per hour). Whilst some commercial pub crawl organisers may
aim to discourage excessive alcohol consumption during events by rais-
ing awareness of the effects of alcohol and encouraging participating
venues to provide free snacks and soft drinks, it is clear from our
study that risky single occasion drinking is habitual, and may even be
promoted (Hubbard, 2011). This is concerning, given that students are
a young and vulnerable group, with most having joined university at
the age of 18 (the legal drinking age in the UK and elsewhere). Further,
for many, student life may be their ﬁrst experience of living away from
home and participating in nightlife in unfamiliar surroundings. Howev-
er, avoiding excessive alcohol consumption whilst at university may be
confounded by the surrounding culture that normalises drinking
amongst students (Carpenter et al., 2007; Wicki et al., 2010). Research
shows that perceived levels of alcohol consumption amongst students
can be higher than actual consumption (Wicki et al., 2010). Given the
potential impact of alcohol consumption on students' welfare and stud-
ies, universities have a crucial role to play in protecting students from
harms experienced as part of their student life, including organised
pub crawls. The development of effective prevention is particularly im-
portant given that a number of studies indicate continued excessive
consumption amongst a subset of students throughout their studies
and beyond into later life (Casswell, Pledger, & Pratap, 2002; Jennison,
2004) (others however show decreases in student drinking levels over
the course of undergraduate studies (Bewick et al., 2008), or have
mixed results (Wicki et al., 2010)). Altering the culture and focus of
such events, and student drinking behaviours more broadly, is vital to
enabling the harms associated with excessive alcohol consumption to
be minimised.
Whilst many studies indicate that students typically consume alco-
hol for positive reasons such as pleasure or social engagement rather
than to cope with stress for example (Wicki et al., 2010), a range of in-
dividual, social and environmental factors have been found to promote
heavy alcohol use amongst this population. These can include being
male, living alone or away from home (e.g. at halls of residence), havingfew family obligations, coming from a wealthier background, and hav-
ing weak beliefs around the importance of limiting alcohol (Dantzer
et al., 2006; Wicki et al., 2010). Whilst such risk factors can greatly in-
form the development and targeting of interventions aimed at reducing
excessive alcohol consumption amongst students, event based factors,
such as hedonistic behaviours observed and promoted at the pub crawls
studied here and elsewhere in the UK (Hubbard, 2011), should also be
considered.
Whilst our study shows high levels of alcohol consumption amongst
students attending organised pub crawls, a study in the US, which ex-
amined alcohol use during traditional, end of semester, on campus
pub crawls, found pub crawl participants were less likely than non-
pub crawl participants to have a high %BAC level (N0.08%BAC; Dodd,
Khey, & Maureen Miller, 2012). Differences in pub crawl style, ethos
and university structures between countries may account for some of
this variation. Further research looking at the differences in pub crawl
type and associated student and other harms would enable a greater
understanding of the best ways to organise and manage student pub
crawls. At a local level, authorities, universities and student unions
should share knowledge and experiences of commercial pub crawls in
their towns and cities, providing information of well and poorly man-
aged events, and the factors that contribute to this. Well established
links should be made with commercial pub crawl organisers to ensure
the effective management of events between all partners.
Our study faced a number of limitations common to nightlife re-
search. Survey participants are known tounderestimate quantities of al-
cohol consumption (Kraus et al., 2005) and those who were already
severely intoxicated were excluded (Aldridge & Charles, 2008). Equally
however, estimates of preloaded alcohol consumption may have been
over estimated (Gill & Donaghy, 2004; Kraus et al., 2005). Our study
aimed to reduce recall bias by only asking about alcohol use that day
up to the point of interview and through using trained nightlife re-
searchers who encouraged participants to be honest and comprehen-
sive about their consumption (Aldridge & Charles, 2008). Our second
measure of alcohol consumption through the use of a breathalyser test
also has limitations associated with accuracy and appropriate usage
(Kraus et al., 2005). Here, all breathalysers were calibrated prior to
use, and researchers were provided with detailed training on their
usage (e.g. ensuring at least 20 min had passed between the consump-
tion of alcohol and the breath test being implemented). Finally, whilst
the three pub crawl events were organised by one organisation and
thus were similar, there may have been site-level factors that could
have inﬂuenced our study (e.g. event capacity/size of nightlife area,
number of non-participating venues serving alcohol in the pub crawl lo-
cality, level of police involvement, closeness to university halls of resi-
dence). Future research would beneﬁt from the inclusion of such site
level factors, along with further examination of participant behaviour
on pub crawls (e.g. total number of bars visited).5. Conclusion
The excessive consumption of alcohol amongst students attend-
ing commercially organised pub crawls can lead to a wide range of
negative impacts on students themselves, their peers and the com-
munities in which pub crawls occur. Effective management of
these events is crucial to preventing and minimising harm. Drinking
behaviours such as preloading, rapid and excessive drinking, and
street drinking need to be addressed in order to reduce levels of al-
cohol consumption on commercially organised pub crawls. A wide
range of partners have a responsibility to protect students attending
such events, including organisers, police, local authorities, universi-
ties, and students themselves. All should play an active role in
ensuring that commercially organised pub crawls are set up and
managed in a way that minimises the risk of harm to participants
and the wider community.72
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Data sharing for prevention: a case study in the
development of a comprehensive emergency
department injury surveillance system and its use in
preventing violence and alcohol-related harms
Za ra Q uigg, Karen Hughes, Mark A Bellis
ABSTRACT
Objective To examine emergency department (ED) data
sharing via a local injury surveillance system and assess
its contribution to the prevention of violence and alcohol-
related harms.
Methods 6-year (2004e2010) exploratory study
analysing injury attendances to one ED in the North West
of England using descriptive and trend analyses.
Results Over the 6-year period, there were 242 796 ED
injury attendances, including 21 683 for intentional
injuries. Compared with unintentional injury patients,
intentional injury patients were more likely to be men,
aged 18e34 years, live in the most deprived
communities, have attended the ED at night/weekends,
have been injured in a public place and have consumed
alcohol prior to the injury. Detailed data collected on
alcohol and violence-related ED attendances were shared
with local partners to monitor local trends and inform
prevention activity including targeted policing and
licensing enforcement. Over the 6-year period, intentional
ED injury attendances decreased by 35.6% and alcohol-
related assault attendances decreased by 30.3% .
Conclusions The collection of additional ED data on
assault details and alcohol use prior to injury, and its
integration into multi-agency policy and practice, played
an important role in driving local violence prevention
activity. Further research is needed to assess the direct
contribution ED data sharing makes to reductions in
violence.
INTRODUCTION
The WHO promotes the sharing and use of emer-
gency department (ED) data as a major component
in the public health approach to prevent
injuries.1e3 Routine recording of attendance cause
and patient demographics means ED data can be
used to monitor injuries, identify ‘at risk groups
and communities’ for targeting appropriate
prevention activity and evaluate its impacts. Injury
surveillance systems (ISSs) using data captured in
EDs have been successfully established in both high
and middle income countries.4e9 However, in many
countries the use of ED data for injury prevention
remains underdeveloped.8 10
In the UK, a range of ED-based ISSs have been
established to inform injury prevention. With some
exceptions (eg, All Wales ISS11), most have focused
on speciﬁc injury types,12 injury severity13 or age
groups.14 In England, a national commissioning
dataset (NCD)15 has been established that requires
all EDs to collect a standard set of data on
individual attendances, including injury group and
location, patient demographics, attendance time
and date, and arrival, referral and disposal method.
These data were ﬁrst published in 2009 and are
updated annually. However, data are currently
incomplete, of poor quality and not available at
a suitable level for use in local injury prevention
work.16 There is growing recognition across the UK
of the utility of ED data in injury prevention. In
particular, the government is promoting the
collection of detailed data on violence and its
sharing with police and other agencies to target
violence prevention.17 In 2009, the College of
Emergency Medicine published guidelines for EDs
to support information sharing to reduce
violence.18 Despite the increasing support for ED
data sharing, local partners have struggled to access
data.19 Factors including variations in data collec-
tion methods and information systems between
EDs, poor understanding of what can be shared
while maintaining patient conﬁdentiality and
a lack of incentives for health services to share data
have hampered data sharing.19 20
In 2002, the Trauma and Injury Intelligence
Group (TIIG) multi-agency ISS (box 1) was estab-
lished to improve the availability and use of injury
data in the English county of Merseyside, with
a particular focus on ED data. Since its inception,
TIIG has expanded to cover all 31 EDs (across 39
local authority areas) in the North West of England.
TIIG offers a comprehensive ED ISS that covers all
injury types, all population groups and operates
ﬂexibly to meet the needs of local partners. In this
article, we describe the establishment of TIIG in
Wirral local authority area. Wirral’s single ED
(Arrowe Park Hospital, Wirral NHS Trust) was one
of the ﬁrst to join the TIIG ISS and has consistently
provided data since 2003/2004. The geographical
location of the ED on the Wirral peninsula means
that the majority of attendees (89.9% in 2009/
2010) are residents of Wirral local authority, which
includes some of the most and least deprived
communities in England.23 Continued ED data
collection and sharing has provided partners with
information to develop, target and implement
injury prevention activities. In this study, we
analyse ED data to identify the nature of injury
presentations and trends in intentional and unin-
tentional injury presentations over a 6-year period.
We then assess the contribution of ED data
sharing to local violence and alcohol-related harm
prevention activity.
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METHODS
ED data sharing was established through a series of meetings
between the TIIG and ED personnel including the ED manager,
information manager and data conﬁdentiality lead (Caldicott
guardian24). Discussions focused on data sharing legislation,
patient conﬁdentiality, data availability/usage, the implications
of involvement for ED practice and how additional demands on
staff could be minimised. Data sharing protocols were estab-
lished allowing pseudo-anonymised (eg, age opposed to date of
birth) data to be shared with TIIG on a monthly basis via secure
email. Initial data sharing commenced in 2002 and included data
ﬁelds from the NCD15 and other injury-related data items
already collected by the ED (including categories of injury types
not recorded through the NCD). Data covered all ED patients
entered onto their electronic patient administration system,
and included data collected through a series of routine questions
asked during the booking in process (by receptionists), at
triage (by nurses) and during treatment and discharge (by
consultants).
Consultation with local partners (eg, public health profes-
sionals, police) identiﬁed violence, alcohol-related injuries and
injuries in the home as key prevention priorities. Thus, the
hospital removed ﬁelds that were not being used for adminis-
trative, clinical or strategic purposes, and added data items (in
2003/2004) to support local priorities. These were for collection
by ED receptionists and included: for all attendances, whether
alcohol had been consumed in the 3 h preceding the incident;
and for assault patients, the location of assault and number of
attackers. Reception staff training for collecting the additional
data and improving overall data collection quality was provided
by the TIIG ofﬁcer, based at Liverpool John Moores University.
Data quality was monitored by the ED data quality ofﬁcer. Full
data sharing commenced in 2003/2004, with the TIIG ofﬁcer
cleaning and analysing the data and providing routine reports,
themed injury analyses and ad hoc data requests to partners. All
partners accessing data throughout the 6 years were asked to
provide details of how they intended to use the data, its purpose
and the perceived impact of data usage. In addition, local part-
ners provided verbal feedback to the ED and the TIIG staff in
ED staff meetings. Further information on data usage was
obtained through partner surveys, which aimed to assess data
accessibility, usage and forthcoming injury prevention priorities.
For this study, ED data covering six ﬁnancial years (April
2004eMarch 2010) were extracted from the TIIG ISS. Variables
included in the analyses were age, sex, injury group, incident
location, attendance time/date, whether the patient had
consumed alcohol within 3 h preceding the incident and disposal
method. Injuries were categorised into intentional (ie, violence
and self-harm) and unintentional. In order to assign individuals
with a measure of deprivation, their postcode of residence was
mapped to a lower super output area (a geographical area
(population mean¼1500) used to standardise reporting of
small area statistics in England and Wales)25 and linked to the
Index of Multiple Deprivation 2007 (a composite measure of
deprivation combining economic, social and housing data23).
Analyses examined trends in ED attendances for intentional
and unintentional injury using descriptive statistics and c2
tests (including c2 for a trend). Data were analysed using
SPSS V.17.
RESULTS
Over the 6 years there were 242 796 ED injury attendances
(accounting for 44.5% of all attendances). Most injury groups
shared with TIIG are not recorded in the NCD (table 1). For
example, falls are not recorded as a separate injury category in
Box 1 The Trauma and Injury Intelligence Group (TIIG)
TIIG was established in a county in the North West of England in
2001. The remit of the group (including representatives from
health, criminal justice, the fire service and academia) was to
establish the burden of injuries among the local population,
recommend evidenced-based interventions to prevent injury and
support the local implementation of such initiatives. A review of
injury data sources indicated a lack of locally available data.21
Consequently, in 2002, TIIG secured funding to develop a popu-
lation-based injury surveillance system (ISS). The funding enabled
the employment of a dedicated TIIG officer to develop and
manage the ISS, based at Liverpool John Moores University.
Partners who were collecting electronic injury data on a routine
basis were asked, and agreed to participate in the ISS. These
included six emergency departments (EDs), the fire service and
ambulance service. Data sharing and dissemination protocols
were established and signed.22 In addition, hospital episodes and
mortality data were accessed from pre-existing injury data
sources (ie, North West Public Health Observatory; http://www.
nwpho.org.uk). Data needs, reporting styles and schedules were
determined through discussion with local partners. Reports have
included monthly reports covering all ED injury attendances, more
detailed reports on alcohol and violence (eg, bi-weekly reports for
police) and annual reports on key injury issues, including child-
hood injuries, falls and violence. Since 2003/2004, partners have
also made more than 100 requests for ad hoc data analyses
via the TIIG website (http://www.tiig.info) to support specific
interventions.
Table 1 Incident type of emergency department attendances by the
NCD and TIIG recoded dataset, 2009/2010
Injury category Incident type NCD TIIG dataset
Intentional Assault 2035 2035
Firearm e 2
Deliberate self-harm 662 662
Unintentional Road traffic collision 3497 3497
Sports injury 1354 1354
Fall e 15 910
Struck (blunt object) e 4926
Wound/cut e 2649
Burn/scold e 367
Bite e 378
Ingestion e 338
Inhalation e 56
Non-fire burn/scold e 43
Electrical e 14
Drown/immersion e 11
Other injury (including fireworks) 15 275 3455
Total injury attendances 22 823 35 697
Other attendances (eg, surgical/medical problem) 66 865 53 991
Total attendances 89 688
The emergency department collects additional data on injury type (eg, fall/burn) in
a separate field to the NCD injury group field. Here, data collection methods mean that an
attendance can be recorded as ‘other injury’ within the NCD injury grouping yet still be
identified as a fall- or burn-related injury, for example, in the addition field. TIIG combine
fields to provide partners with the most detailed and useful data on injury type, with each
attendee categorised into one injury group.
NCD, national commissioning dataset; TIIG, Trauma and Injury Intelligence Group.
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the NCD, instead mostly being coded as ‘other injury’ or
‘medical’ attendances; the TIIG dataset identiﬁed 15 910 fall-
related ED attendances in 2009/2010, accounting for 17.7% of all
attendances and 44.6% of injury attendances. Overall, the TIIG
identiﬁed 12 874 more injury attendances in 2009/2010 than the
NCD. Further, 66.9% of injury attendances recorded through the
NCD were categorised as ‘other injury’, accounting for one in
ﬁve (17.0%) ED attendances. In comparison, 9.6% of the injury
attendances recorded through TIIG were recorded as ‘other
injury’, accounting for 3.8% of all ED attendances.
Table 2 shows the demography and circumstances of ED
injury attendances by year. Across the 6 years, the majority
(91.1%) of presentations were for unintentional injuries (eg,
44.9% fall-related, 15.8% struck by an object, 10.4% road trafﬁc
collision). Assaults accounted for 70.2% of intentional injury
attendances and deliberate self-harm 29.6%; <1% were recorded
as gunshot wounds or stabbings. There were signiﬁcant demo-
graphic (ie, age, gender, area of residence) and circumstantial (ie,
injury location, attendance time/date) differences between
unintentional and intentional injury patients. For example,
compared with unintentional injury, intentional injury
attendees were more likely to be men (62.0%), aged 18e34 years
(41.3%), live in the most deprived communities (58.8%), have
been injured in a public place (58.3%) and have consumed
alcohol within 3 h prior to injury (47.2%). Further, they were
more likely to attend the ED at night (18:00e05:59: 63.7% cf.
34.0%; p<0.001) and at weekends (FridayeSunday: 53.6% cf.
41.6%; p<0.001). Compared with unintentional injury atten-
dances, a higher proportion of intentional injury attendances
were admitted into hospital for further treatment/monitoring
(32.2% cf. 10.7%; p<0.001).
Over the 6 years, the majority (96.4%) of injury attendees
were asked if they had consumed alcohol within 3 h prior to
their injury. Nearly half (47.2%) of intentional injury and 4.9%
of unintentional injury patients reported drinking alcohol
(p<0.001). One-third (33.0%) of alcohol-related injury atten-
dances were recorded as an assault, 27.9% a fall and 15.6%
deliberate self-harm. Alcohol-related ED attendees were more
likely (p<0.001) to be men, aged 18e34 years, reside in the most
deprived communities and attend the ED at night/weekends.
Patients who reported having consumed alcohol prior to injury
were more likely to be admitted to hospital than those who had
not consumed alcohol (intentional injury: 37.5% cf. 19.7%,
p<0.001; unintentional injury: 24.0% cf. 9.6%, p<0.001).
c2 for a trend analyses showed signiﬁcant decreases in both
intentional (35.6%; p<0.001) and unintentional (11.5%;
p<0.001) injury attendances. For unintentional injuries,
decreases were seen in all age groups except the 0e4 years and
65+ years age groups. For intentional injuries, all age groups
decreased with the largest decreases seen in the 5e17 years
(49.1%) and 65+ years (43.5%) age groups. The proportion of
intentional injury attendances that were admitted to hospital
decreased (5.3%; p<0.001), while the proportion of uninten-
tional injury attendances that were admitted increased (1.3%;
p<0.001). There were decreases in alcohol-related injury atten-
dances (assaults, 30.3%; falls, 23.4%; deliberate self-harm,
56.9%). There was a decrease in the number of falls recorded as
alcohol-related, compared with non alcohol-related falls (23.4%
cf. 0.8%; p<0.001).
DISCUSSION
This study has described the establishment of ED data sharing in
a local municipality in the UK, as part of the development of
a broader ISS. Injury surveillance is widely recognised to be Ta
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a critical part of effective injury prevention,1 3 10 26 and the
collection and sharing of local ED data can enable the identiﬁ-
cation of the burden of injuries in a given area, their nature and
those groups most at risk.1 9 10 For example, the TIIG ISS
identiﬁed that one-ﬁfth of all ED attendances were fall-related,
which are recorded as ‘other injury’ in the national ED data
recording system. Yet ED data have some inherent ﬂaws. They
are rarely population based and can be biased by factors
including site location.27 Further, the consistency of data
collection for surveillance purposes can vary. In our study, for
instance, consistency in the collection of alcohol consumption
data from injury patients varied over time, although regular staff
training and feedback on data usage resulted in information
being collected for over 80% of all injury patients each year.
Further, patients may not disclose the cause of their injury,
resulting in under-recording of some injury types. For example,
one study found that many victims of domestic violence would
not report violence as the cause of their injury, while others
would only report their abuse if asked directly, preferably by
a physician.28 Despite these issues, our study has shown that ED
data sharing can be achieved and barriers to accessing and
utilising local data can be overcome.10 19
Overall, analyses of ED data show there have been reductions
in both intentional and unintentional injury attendances over
the 6 years. Intentional injury presentations to the ED decreased
by 35.6% and unintentional injuries by 11.5%. A signiﬁcant
decrease was also seen in the proportion of intentional (but not
unintentional) injury attendances admitted to hospital for
further treatment, potentially suggesting a decrease in the
severity of assaults occurring in the municipality. The major
driver for ED data sharing across this municipality (and across
England) has been the prevention of violence and alcohol-related
harms, and this may help explain the greater reductions seen in
intentional injuries compared with unintentional injuries.
Although it is not possible to attribute reductions in violence to
ED data sharing, the data have been used by a range of agencies
to target prevention work (see ﬁgure 1), and we can identify the
role that data sharing played in focusing multi-agency resources
towards violence and alcohol-related harm reduction and in
monitoring their impacts.
ED data have been used to inform the development of local
multi-agency strategies for preventing violence and alcohol-
related harm across the municipality29 30; set a community
safety target to reduce alcohol-related ED assault attendances by
15% (2004/2005e2007/2008); and develop, target and evaluate
activities (ﬁgure 2).31 To facilitate data usage, bi-monthly multi-
agency meetings (including TIIG, health and community safety
leads) have been held during which data and interventions were
discussed. Prevention activities have included enforcement work
targeted at drinking establishments identiﬁed as the locations of
assaults resulting in ED treatment. Such enforcement has
included police and licensing ofﬁcer venue visits to check
compliance with UK licensing laws and provide support in
preventing violence and alcohol-related harm within and around
the venue. In 2007/2008, data on glass-related injury attendances
were used to encourage licensed premises to use polycarbonate
(plastic) glassware during peak times for violence. During 2007/
2008, the ED recorded eight glass-related incidents, compared
with 22 in 2006/2007. Between 2004/2005 and 2007/2008, the
number of ED attendances due to alcohol-related assault
declined beyond the target 15% and have decreased by 34.3%
since TIIG data sharing commenced (assault data from 59 EDs in
England and Wales also show reductions although to a much
lesser extent12). The success has largely been facilitated by strong
partnership working between agencies and a commitment to use
an evidenced-based approach to prevention.
It is widely acknowledged that many incidents of violence are
not reported to police, yet those that result in injury can often
require health treatment through an ED.9 32 In Wirral (2009/
2010), the police were not aware of 25% of ED reported assault
incidents. In England, increasing concerns about serious youth
violence have led the government to prioritise and now mandate
the collection and sharing of additional ED data on violence (ie,
assault location, time and weapon17 18). As shown in Wirral, and
other areas across England and Wales,33 34 ED data can support
the targeting of interventions in areas and drinking premises
where violence occurs. Florence et al34 found that the use of ED
data to inform targeted policing contributed to a reduction in
violence-related hospital admissions, yet an increase in minor
assaults reported by police. Our experience has identiﬁed
Figure 1 Examples of TIIG data
sharing pathways and local partner
data usage. ISS, injury surveillance
system; TIIG, Trauma and Injury
Intelligence Group.
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a number of elements that have facilitated ED data sharing and
use that are likely to be transferable to other parts of the UK and
also internationally.8 10 These include gaining support for data
sharing among all ED staff (including administrative/informa-
tion technology staff who collect/manage the data); forging
partnerships between EDs and injury prevention partners;
developing data sharing protocols; linking additional data items
to existing electronic ED systems; ensuring routine data usage
by local partners; and providing ED staff with feedback on how
their data are used in practice, the results this achieves and data
quality.
Limiting ED data sharing to the location of assault focuses
resources on policing and enforcement in areas where assaults
occur. TIIG data identify strong links between assaults and
deprivation, showing that while violence peaks in town and city
centres at weekend nights the majority of assault patients live in
the most deprived communities. Emergency hospital admissions
for violence in England also show strong relationships with
deprivation, with those from the most deprived communities
being over ﬁve times more likely to require admission for assault
than those from the least deprived communities.35 Here, the
greatest rate ratios between the least and most deprived areas are
seen in childhood and later adulthood. Thus, while targeting
police resources in nightlife environments can reduce violence
occurring in such locations, the tendencies that lead to violence
in young adults are likely established far earlier in life as they
grow up in violent communities. ED data on assault victims’
area of residence should be used alongside that of the location of
assault to implement broader violence prevention strategies.
This is one of the ﬁrst studies in the UK to examine the role of
ED data sharing in violence prevention.33 34 Our ﬁndings
support associations between data sharing and reductions in
violence identiﬁed by Florence et al.34 However, whether data
sharing is a critical component in a multi-agency response to
tackling violence or symbolic of strong multi-agency responses
being in place has yet to be established. With ED data sharing
now being promoted, initiated and implemented at various
levels throughout the UK, the current heterogeneity of
approaches is likely to provide sufﬁcient variation for a broad
ecological analysis of factors associated with reductions in
violence. Elsewhere, a prospective approach to identifying any
causal relationships between data sharing and violence preven-
tion could use a study design where similar areas without data
sharing are matched, and data sharing is deliberately introduced
into one set of cases for comparison with control areas. Such
studies would need to take into account a variety of factors
including socio-demographics, alcohol outlets density and
approaches to violence prevention being implemented locally.
CONCLUSION
The establishment and use of the TIIG ISS in one municipality
in England demonstrates that comprehensive data collection and
sharing between EDs and multi-agency partnerships can be
achieved and sustained, and can play a key role in supporting
injury prevention. Focusing on intentional injuries, our study
has demonstrated how additional ED data collection on alcohol
and violence-related attendances, and the development of
a multi-agency partnership to promote the use of ED data at
a local level, has supported targeted interventions, such as
policing and licensing enforcement. ED data provide vital intel-
ligence on patient demographics that could also usefully inform
broader violence prevention work towards individuals and
communities most at risk. While this study shows signiﬁcant
reductions in intentional and alcohol-related assault attendances
to the ED, further research is required to identify the speciﬁc
contribution of data sharing to violence prevention.
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What is already known on the subject
< Emergency department (ED) data can play a key role in
developing a public health approach to injury prevention.
< The sharing of enhanced ED data to inform local violence
prevention is a major government priority in the UK and
elsewhere, yet many areas struggle to establish such data
sharing.
< Key barriers to collecting and sharing ED data for use in injury
prevention include a lack of understanding of what data can
be shared and constraints with information technology.
What this study adds
< We identify how an effective ED data sharing system has
been established as part of a comprehensive injury
surveillance system.
< Reductions in violence were seen over the 6-year period
which included the systematic integration of ED data on
violence (including alcohol involvement and the nature of
assault) into local violence prevention planning, activity and
monitoring.
< The identification of associations between ED data sharing,
multi-agency prevention activity and violence reduction
support the need for more robust research to measure the
specific role of ED data in violence prevention.
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Young Australian travellers make travel insurance claims
Older Australian travellers pay higher travel insurance premiums even though it is those aged
23–30 who make the most claims mostly for damaged personal items, fractures or ligament
injuries. Medical and dental claims were also high in this age group, compared with the 60–70
age group. Apparently, it is not the general health of travellers that is the issue but alcohol and
mindless behaviour.
The value of universal motorcycle helmet laws
A new CDC study shows that universal helmet laws that require every motorcycle rider and
passenger to wear a helmet whenever they ride increases helmet use and saves money. In
2010, cost savings in states with universal motorcycle helmet laws were nearly four times
greater (per registered motorcycle) than in states without these comprehensive laws. Annual
costs saved from helmet use ranged from a high of $394 million in California (which has a uni-
versal helmet law) to a low of $2.6 million in New Mexico (which has a partial law or a law
requiring that only certain riders wear helmets).
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Effects of the 2010 World Cup football tournament on
emergency department assault attendances in England
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We explore the impact of the 2010 World Cup, held in South Africa, on levels of assault attendances to 15
emergency departments in England. The majority (70.1%) of assault attendees during the 2010 World Cup was
male and aged 18–34 years (52.5%). Assault attendances increased by 37.5% on the days that England played
(P<0.01). Preparation for major sporting events in non-host countries should include violence prevention activity.
Emergency department data can be used to identify violence associated with such events and thus inform both the
targeting of prevention efforts and assessments of their effectiveness.
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Introduction
Major international sporting events can raise significant publichealth challenges for both host and non-host countries.1,2
World Cup football tournaments in particular attract widespread
public attention from participating nations, and factors such as
heightened emotions and alcohol consumption in spectators can
contribute to increased violence.3,4 For example, an English study
found increases in assault-related ambulance call-outs immediately
following a World Cup (2006) football match in which England
played and later again in the evening.2 Although major international
football tournaments do not necessarily elevate overall emergency
department (ED) attendances,5 assaults can be among the most
common causes of ED attendance related to football World Cups,
often associated with alcohol use.6 A Welsh study found that ED
assault attendances increased on days when Wales played interna-
tional rugby or football tournaments.1 However, there is little infor-
mation available on the impact of World Cup football tournaments,
specifically on assault-related ED attendances.
The 2010 World Cup was held in South Africa and involved the
England team in four of a possible seven matches. This report
explores the impact of this World Cup on assault attendances to
15 EDs in England.
Methods
Data were extracted from the Trauma and Injury Intelligence Group
Injury Surveillance System7 (hosted by the Centre for Public Health;
www.tiig.info), which warehouses routine attendance data from EDs
in the north west of England. Data are anonymized, and their use is
governed through data-sharing protocols agreed with
information-sharing leads (Caldicott guardians) at each
participating ED.7 ED attendances are categorized into injury
groups, allowing the identification of assault attendances. Here, we
analysed data from 15 EDs before (7th May–6th June), during (11th
June–11th July) and after (16th July–15th August) the 2010 World
Cup. Periods used for comparison in previous years (2007–09) cover
the same periods matched on weekdays rather than dates and con-
sequently include equal numbers of Fridays and Saturdays and
equivalent number of days (31). Variables included in the analyses
were age, sex and time/date of attendance. Additional variables were
derived to indicate the days that England played and the World Cup
period (i.e. pre, during and post). Days were re-coded into 24-h
periods beginning at 6 am (e.g. Friday: Friday 6 am to Saturday
5.59 am).
Analyses utilized descriptive statistics with 95% confidence
intervals (CIs) calculated from standard errors of the mean. Basic
differences between means were tested using paired samples t-tests.
Generalized linear modelling (GLM) was used to examine the inde-
pendent effects of World Cup activity on levels of assault attendance.
For the purposes of GLM, counts of assaults per day were square
root transformed to ensure they approximated to a normal distri-
bution (assault per day transformed, one sample Kolmogorov–
Smirnov test for normality, P= 0.339). All variables were entered
into the model. Data were analysed in SPSS version 17.
Results
Throughout the World Cup period, there were a mean of 44.6
assault attendances per day. The majority (70.1%) was male and
aged 18–34 years (52.5%). The first England game (vs. USA, 19:30
pm kick-off, score 1-1) took place on Saturday 12th June, the busiest
day for assault attendances (n= 88) during the World Cup period.
The days on which the three other England games took place (none
of which were Saturdays) all saw between 56 and 58 attendances.
Figure 1 shows the mean daily number of assault attendances for
the periods pre-, during and post-2010 World Cup and for
equivalent periods in 2007, 2008 and 2009. Across all years, there
were no significant differences in the daily number of assault attend-
ances across the three periods. A general downward annual trend in
assault attendances was seen across the 4 years (29.0% decrease, 95%
CIs 22.7–35.3, P< 0.001). Between 2007 and 2010, the mean number
of assault attendances per day decreased from 62.6 (95% CI 43.8–
71.5) to 41.4 (95% CI 36.4–46.5) in the pre-World Cup period
(P< 0.001), from 58.0 (95% CI 50.2–65.8) to 44.6 (95% CI 38.8–
50.4) in the period during the World Cup (P< 0.001) and from 56.5
(95% CI 49.1–63.9) to 39.7 (95% CI 33.9–45.6) in the period
post-World Cup (P< 0.001).
GLM was used to examine the independent effects of World Cup
activity and other factors on levels of assault attendances. Results
show that whether England played had a significant effect on assault
attendances, which increased on these days [estimated marginal
means; no England match: 47.6, 95% CI 46.3–48.9, England match
65.4, 95% CI 51.4–81.1; percentage increase = 37.5%, P= 0.012].
Other factors independently associated with assault attendances
were day of the week (assaults were higher on Fridays, Saturdays
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and Sundays; P< 0.001), period (pre- and during World Cup
periods were higher than the post period; P< 0.05) and year (attend-
ances decreased each year; P< 0.001).
Discussion
Understanding the effects of major sporting events on violence is
critical in planning local and national responses, including health
staffing requirements, service provision, policing responses and
violence prevention activity. Our analysis found that during the
2010 World Cup, assault attendances across 15 EDs in England
increased by one-third when England played. Although all England
matches may present an increased risk of violence, impacts may be
greater for those that occur on weekends when assaults are increased
regardless of World Cup activity.2
A combination of factors are likely to influence levels of violence
during major football tournaments, including the effects of winning
or losing a game on supporters’ emotions4 and increases in alcohol
consumption in both private and public settings. Although data on
alcohol use is not collected by all EDs in our study, approximately
half of all assault patients report having drank alcohol before
violence, with alcohol-related violence most common in young
males (those accounting for most assault presentations in our
study).7 Alcohol was widely promoted in England during the 2010
World Cup, and beer sales increased.8,9 Up to 4 million adults were
expected to watch the first England match in pubs while each
England match attracted >13 million domestic television viewers,10
with thousands more gathering in public places to watch on big
screens. The congregation of large numbers of alcohol-consuming
individuals with heightened emotions in public places creates
potential for aggressive confrontation, while police reports of
domestic violence also increase during major sporting events,
often fuelled by alcohol.4 Thus, preventing violence during major
international football tournaments should be a priority. Efforts may
be best focused on controlling alcohol promotions and preventing
excessive alcohol consumption among spectators.11 At present,
however, with the alcohol industry as a major sponsor of World
Cup events, powerful commercial interests are often favoured over
public health; a point clearly demonstrated by measures to remove
alcohol bans from Brazilian stadia during the forthcoming 2014
World Cup.12
During the 2010 World Cup, expected increases in violence in
England led to the implementation of a range of prevention initia-
tives including awareness campaigns (e.g. domestic violence) and
increased police enforcement activity. Our study could not control
for any impacts of these interventions on ED assault attendances.
Further, England were only involved in four matches during the
tournament, and the impact of the World Cup may have been
different had England progressed to the final. Equally, our analysis
focused on EDs in the north west of England and therefore does not
account for regional variations. However, our study provides
empirical evidence to support the need for prevention measures
during World Cup tournaments and shows that ED data have the
potential to identify violence associated with such events and thus
inform both the targeting of prevention efforts and assessments of
their effectiveness.
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Key points
 Our study explores the impact of the 2010 World Cup, held
in South Africa, on levels of assault attendances to 15 EDs in
England.
 Findings show that on the days that England played, ED
assault attendances significantly increased by one-third.
 Preparation for major sporting events in non-host countries
should include violence prevention activity.
 Our study shows that ED data have the potential to identify
violence associated with such events and thus inform both
the targeting of prevention efforts and assessments of their
effectiveness.
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ABSTRACT
Background By measuring alcohol retailers’ propensity
to illegally sell alcohol to young people who appear
highly intoxicated, we examine whether UK legislation is
effective at preventing health harms resulting from drunk
individuals continuing to access alcohol.
Methods 73 randomly selected pubs, bars and
nightclubs in a city in North West England were
subjected to an alcohol purchase test by pseudo-drunk
actors. Observers recorded venue characteristics to
identify poorly managed and problematic (PMP) bars.
Results 83.6% of purchase attempts resulted in a sale
of alcohol to a pseudo-intoxicated actor. Alcohol sales
increased with the number of PMP markers bars had,
yet even in those with no markers, 66.7% of purchase
attempts resulted in a sale. Bar servers often recognised
signs of drunkenness in actors, but still served them.
In 18% of alcohol sales, servers attempted to up-sell
by suggesting actors purchase double rather than single
vodkas.
Conclusions UK law preventing sales of alcohol
to drunks is routinely broken in nightlife environments,
yet prosecutions are rare. Nightlife drunkenness places
enormous burdens on health and health services.
Preventing alcohol sales to drunks should be a public
health priority, while policy failures on issues, such as
alcohol pricing, are revisited.
INTRODUCTION
Alcohol is a leading risk factor for burden of
disease globally,1 and the single leading risk factor
in young people.2 In the UK, alcohol is attributed
to more than one in ﬁve deaths in those aged 16–
24 years.3 Around two million presentations to
English emergency departments (ED) annually are
alcohol-related, with patients most likely to be
young males,4 contributing to a service nearing col-
lapse.5 While much of the health harms in young
people are accounted for by acute conditions, such
as road trafﬁc injury, suicide and violence,3 they are
also increasingly affected by chronic alcohol-related
conditions such as liver disease.6 Such increases in
alcohol-related mortality and morbidity in younger
adults are overshadowing health gains made else-
where (eg, cervical screening),7 yet despite this,
public health calls for stronger legislation to curb
deaths, injury and illness from alcohol repeatedly
lose out to the interests of industry.8 Thus, the
introduction of a minimum alcohol unit price for
England has been withdrawn despite evidence it
would reduce premature mortality and antisocial
behaviour.9 Instead, government has called on local
authorities and public services to use existing
powers and voluntary agreements with industry to
reduce alcohol-related harms.10
As statutory partners in reducing crime and dis-
order and responsible authorities under licensing
legislation,11 public health professionals are well
placed to drive local action to prevent alcohol-
related harm. Moreover, an existing legal power
has the potential to reduce drunkenness and its
health impacts. UK law prohibits sale of alcohol to
anyone already drunk,11 yet, convictions for this
are extremely rare (three in 2010).12 While alcohol
retailers insist that sales to drunks do not occur,
70% of ED attendances between midnight and
5:00 being alcohol-related suggests otherwise.13
The impacts of inebriation on those in ED are
manifest. However, other consequences, such as
domestic violence, child maltreatment and uninten-
tional injuries, occurring when individuals return
home, are frequently unrecorded.
Studies outside the UK have tested bar server
propensity to over-serve alcohol,14 15 and used
ﬁndings to drive enforcement activity, raise server
standards and reduce sales to drunks.16 Here, we
examine whether servers in UK bars sell alcohol to
people showing clear signs of intoxication, and
consider implications for policy and practice.
METHODS
The study took place in a city centre in North West
England. Four student actors (two male, two
female, aged 20–22 years) were recruited through
an audition process and trained on acting drunk.
Young adult actors were used as test purchasers due
to this demographic being the most common users
of city centre nightlife environments. A standard
act for pseudo-intoxicated alcohol purchase
attempts was developed and tested with police
(who are legally able to act as expert witnesses for
determining drunkenness). The act ensured that a
very high level of intoxication was portrayed
through key indicators (eg, slurred speech,
unsteadiness on feet, difﬁculty focusing) and that
sufﬁcient interaction occurred between actors and
bar servers to allow these indicators to be observed.
Venues subjected to alcohol purchase test (n=73)
were randomly selected from all (n=317) city
centre pubs, bars and nightclubs. Proportionate
allocation sampling was used with venues stratiﬁed
by permitted operating hours (latest closing times
through licensing conditions: <midnight, 9%;
midnight–<2:00, 23%; 2:00–<4:00 36%, 4:00 or
later 33%). Venues no longer operating were
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replaced from the same strata. Alcohol purchase attempts were
made by two actors and observed by two researchers (May
2013, Wednesday–Sunday nights, 21:00–3:00). Researchers
entered venues ﬁrst to surreptitiously observe purchase attempts
and venue characteristics. One actor took the role of the ‘drunk’
and the other a ‘sober’ friend. The pseudo-drunk actor
stumbled to the bar with the support of the sober friend and
using loud, slurred speech asked the price of a vodka and coke.
Upon receipt of the price, they fumbled over their purse/wallet
and asked for the drink. Actors left the venue immediately if
service was refused or shortly after service where this occurred,
leaving the drink behind. Observers left a few minutes later.
Observers and actors then completed structured observational
schedules detailing venue characteristics (eg, crowding, noise
levels, presence of door staff ) and, for actors, aspects of the
alcohol purchase attempt (included in this analysis: service
refusal tactics, description of purchase attempt). Observational
measures of venue characteristics were drawn from an estab-
lished tool developed by Graham et al17 and used in previous
studies of bar environments.17–19
Analysis was undertaken in SPSS (V.20) using χ2 and analysis
of variance (ANOVA). To examine relationships between alcohol
purchase attempt outcomes and bar characteristics, 10 estab-
lished markers of poorly managed and problematic (PMP)
bars17 were drawn from observational data: low levels of
seating, cheap alcohol promotions, young bar servers, young
clients, high noise levels, crowding, poor lighting, rowdiness,
dirtiness and customer intoxication (see table 1). χ2 Analysis
identiﬁed that these variables were signiﬁcantly correlated with
each other. Thus, the latter six were all signiﬁcantly related to
each other; noise, rowdiness and customer intoxication were
also associated with young bar servers; crowding was associated
with young clients; and young bar servers and young clients
were associated with alcohol promotions. Thus, dichotomised
variables were summed into a PMP score for each venue.
Ethical approval was obtained from Liverpool John Moores
University, and the study adhered to the Declaration of
Helsinki.
RESULTS
Of the 73 purchase attempts, 61 resulted in a sale of alcohol to
a pseudo-drunk actor (83.6%; table 1). Service rates were
always high, ranging from 60.0% on Wednesdays to 94.1% on
Fridays, and from 78.4% served before midnight to 95.5% after
midnight. Day and time differences were not signiﬁcant
(p=0.242, p=0.072, respectively). There were no differences in
service outcomes by gender of the pseudo-drunk actor or
gender mix of the actor pair. Across the 10 markers of PMP
examined, only greater seating provision and older bar staff
(most >25 years) were individually associated with decreased
service to pseudo-drunk actors. However, service rates increased
with PMP score. Thus 66.7% of bars with no PMP markers
served alcohol to actors rising to 100% of bars with ≥8 (table
1). Pseudo-drunk actors were also more likely to be served in
bars with door supervisors (95.1% served, v 68.8% in bars
without door supervisors, p=0.003). Most sales occurred
without hesitation, despite actors’ notes suggesting that servers
often recognised drunkenness (see box). Service refusal typically
occurred through direct refusal statements (eg, ‘sorry, you’re too
drunk’) with other techniques, including use of caring state-
ments, gaining support from other staff, or simply ignoring the
actor (see box). Critically, in 18% of alcohol sales, actors’ notes
indicated that the bar server attempted to up-sell the actor a
double rather than single vodka.
DISCUSSION
Alcohol purchase attempts by pseudo-drunk actors in UK bars
suggest that the law preventing sale of alcohol to drunks is rou-
tinely broken. Over four in ﬁve purchase attempts resulted in an
alcohol sale despite actors portraying signs of overt drunkenness
and bar servers often recognising such signs. Alcohol sales to
pseudo-drunk actors increased with number of PMP markers
observed in bars, yet even in bars with no such markers,
two-thirds of purchase attempts resulted in a sale. Continued
provision of alcohol to drunks will increase risks of acute and
long-term health and social harms, and consequently, the
burdens these place on public services and society.
Although our study focused on one city, a lack of prosecu-
tions for sales to drunks throughout England suggests this is
typical of nightlife environments nationally. Across the country,
police and licensing authorities work closely with bars to
improve standards, yet with the principle objective of reducing
Table 1 Service rates to pseudo-drunk actors in venues with and
without markers of poorly managed and problematic (PMP) bars
PMP markers* n Per cent served χ2 p Value
Low seating
No 42 76.2
Yes 26 96.2 4.720 0.030
Cheap drink promotions
No 39 82.1
Yes 34 85.3 0.139 0.709
Young bar staff
No 40 72.5
Yes 33 97.0 7.882 0.005
Young customers
No 56 78.6
Yes 14 100.0 3.621 0.057
Noisy bar
No 47 80.9
Yes 26 88.5 0.706 0.401
Crowded bar
No 57 82.5
Yes 16 87.5 0.231 0.630
Poor lighting
No 62 82.3
Yes 11 90.9 0.509 0.476
Rowdy bar
No 54 79.6
Yes 19 94.7 2.335 0.126
Dirty bar
No 53 81.1
Yes 20 90.0 0.831 0.362
Drunk customers
No 50 78.0
Yes 21 95.2 3.129 0.077
Number of PMP markers
None 15 66.7
1 or 2 26 80.8
3 or 4 10 90.0
5–7 16 94.1
8–10 5 100.0 5.491 0.019
*PMP, poorly managed and problematic bars: Low seating, <50% venue floor area
with seating; young bar staff, >50% appear <age 25; young customers, most appear
<age 25; noisy bar, crowded bar, poor lighting, dirty bar, rowdy bar, drunk
customers, ratings of five or above on scales of 0 to 9 grading the presence of the
marker (eg, noisy bar; 0=very quiet/easy to talk, 9=hurts ears/cannot talk).17
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the antisocial behaviour associated with drunkenness rather than
drunkenness itself.20 While the health consequences of extreme
intoxication are unambiguous, local authorities may be con-
cerned that moves to reduce nightlife alcohol use will damage
local night-time economies along with convivial relationships
with bars. Equally, with such widespread disregard for the law,
police may consider the task of identifying and prosecuting
drunken sales overwhelming. However, in other countries,
illegal alcohol sales to drunks have been signiﬁcantly reduced
through combined enforcement and awareness-raising based on
ﬁndings from studies such as this.16 Importantly, just a few pro-
secutions for selling alcohol to drunks in an area could change
the norm of ﬂouting the law.
While servers cannot be prosecuted for selling alcohol to
people who are only pretending to be drunk, test purchasing is
just one mechanism that can identify bars where illegal sales
occur in order to target preventative measures.21 Such measures
include issuing venues with notices warning that they are being
observed for breaches of licensing legislation and mandatory
staff training to develop service refusal policies and skills. Our
ﬁnding that venues with door supervisors were more likely to
serve alcohol to drunks may reﬂect confusion among staff about
who is responsible for controlling service to drunks, with bar
servers believing that individuals permitted into the bar have
already been deemed appropriate for service. Ensuring bar
servers are aware of their legal responsibilities and the conse-
quences that sales of alcohol to drunks can impose on them per-
sonally is crucial. While our study has focused on sales of
alcohol to drunks in bars, such sales are also likely to occur in
off-licensed premises and the extent of such illicit sales requires
examination. Underage alcohol sales, however, have been
studied previously,22 and test purchasing is now routinely
carried out by authorities across the UK.23 Here, campaigns
such as Challenge 2524 have supported alcohol servers in
on-licensed and off-licensed alcohol outlets to uphold the law.
Such campaigns use highly visible signage (eg, posters, badges
for staff ) transmitting the message that underage sales are not
permitted, and that staff will ask any individual appearing under
age 25 for proof of age. Similar schemes could be used to raise
awareness of laws against sales to drunks, transmit the message
that such sales will not be permitted, and provide a mechanism
to support staff in service refusal.
Recent policy discussions in the UK and elsewhere have
focused on alcohol pricing, with problems of nightlife drunk-
enness compounded by the consumption of cheap off-licensed
alcohol before nights out.25 Sales of alcohol to drunks in bars
are likely to contribute to such preloading, as they permit
individuals who arrive in town and city centres drunk to con-
tinue to access alcohol. Effective enforcement of legislation
preventing sales of alcohol to drunks, combined with
awareness-raising that drunks will not get served, could
reduce preloading, and shift social norms away from drunken-
ness in nightlife settings. In turn, reducing the prevalence of
heavy intoxication in nightlife could have major beneﬁts in
opening up nightlife to individuals of all ages and beliefs,
including those who do not want to socialise in an environ-
ment where being drunk is the norm.
While debate on the need for new legislation to reduce
alcohol harms continues, more could be done to better enforce
existing laws. Leaving the alcohol industry to self-regulate is
unlikely to be effective, as a single bar in an area still prepared
to serve drunks would beneﬁt from those rejected from compli-
ant bars. Moreover, enforcing no alcohol sales to drunks would
impact most heavily on the biggest consumers with nearly 80%
of alcohol consumed by the 30% heaviest drinkers nationally.26
For the same reason, however, it is a highly targeted health
measure that would speciﬁcally impact on heavy drinkers that
get drunk. Any impacts on moderate social drinkers may, in fact,
be beneﬁcial; while not changing their drinking behaviours, the
reduced presence of heavily intoxicated individuals in nightlife
would help reduce moderate drinkers’ exposure to the collateral
damage caused by drunks. Moreover, reducing attendances at
EDs and other health services resulting from drunkenness
should improve access for others patients and help alleviate
increasing service pressures. Health professionals have been
instrumental in instigating change in nightlife management else-
where (eg, smoking bans, safer glassware). Here also, stopping
sales of alcohol to drunks requires advocacy from health profes-
sionals who routinely see the damage severe intoxication causes
to drunks and those hurt through their actions.
What is already known on this subject?
Drunkenness is rife in nightlife environments in the UK, and the
health and social harms linked to such intoxication place major
burdens on individual health, public services and broader
society. Despite service of alcohol to people who are drunk
being illegal, prosecutions are rare. Studies outside the UK
suggest that measuring propensity for servers to sell alcohol to
drunks may be an important precursor to better enforcement of
legislation, reducing sales to drunks and ultimately reducing the
harms associated with alcohol bingeing.
Box Sample extracts from actors’ notes on exchanges
with bar servers:
Incidents resulting in bar service
▸ Bar tender rolled his eyes when he saw me swaying but he
still served me.
▸ Bar tender asked “are you sure you’re okay for this?” then
served me.
▸ When bar tender was serving my drink the other bar tender
said “You serving her? Look at her eyes”—he said “well,
I’ve poured it now”.
▸ Asked for a drink. They only served doubles. Bar tender said
“have you been drinking elsewhere tonight?” I said “yeah”
and he said “OK, I’ll give you one but no more tonight,
you’ve had enough”.
▸ Even with [actor’s] head on the bar and slurring his words,
there was no hesitation for sale. In fact the barman offered
him a double.
Incidents resulting in service refusal
▸ Bar tender touched my arm and said “sorry love, you’ve had
a little too much to drink”.
▸ He asked me if I’d had enough and then went on to say “I
don’t want you to fall down the stairs”. Then as I was
leaving he said “be careful and watch out for the step”.
▸ Bar tender poured drink, discussed with another bar maid
then said “sorry mate, you’re too drunk”.
▸ I was asked if I would stay awake to drink the drink and
was then told to leave.
▸ Server said “Can’t serve you honey, would you like a glass
of water?”
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What this study adds?
In UK bars, over four in ﬁve alcohol purchase attempts by young
actors portraying signs of extreme intoxication resulted in a sale
of alcohol despite servers often clearly recognising drunkenness.
Although service to drunks was more common in poorly
managed bars and clubs, it was the norm even in well-managed
premises. With policies to prevent alcohol-related harm by
increasing alcohol prices failing to be implemented, increased
use of legislation preventing sales of alcohol to drunks should
be considered a public health priority.
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Background: Emergency department (ED) data have the potential to provide critical intelligence on when violence
is most likely to occur and the characteristics of those who suffer the greatest health impacts. We use a national
experimental ED monitoring system to examine how it could target violence prevention interventions towards at
risk communities and optimise acute responses to calendar, holiday and other celebration-related changes in
nighttime assaults.
Methods: A cross-sectional examination of nighttime assault presentations (6.01 pm to 6.00 am; n = 330,172) over a
three-year period (31st March 2008 to 30th March 2011) to English EDs analysing changes by weekday, month,
holidays, major sporting events, and demographics of those presenting.
Results: Males are at greater risk of assault presentation (adjusted odds ratio [AOR] 3.14, 95% confidence intervals
[CIs] 3.11-3.16; P < 0.001); with male:female ratios increasing on more violent nights. Risks peak at age 18 years.
Deprived individuals have greater risks of presenting across all ages (AOR 3.87, 95% CIs 3.82-3.92; P < 0.001).
Proportions of assaults from deprived communities increase midweek. Female presentations in affluent areas peak
aged 20 years. By age 13, females from deprived communities exceed this peak. Presentations peak on Friday and
Saturday nights and the eves of public holidays; the largest peak is on New Year’s Eve. Assaults increase over
summer with a nadir in January. Impacts of annual celebrations without holidays vary. Some (Halloween, Guy
Fawkes and St Patrick’s nights) see increased assaults while others (St George’s and Valentine’s Day nights) do not.
Home nation World Cup football matches are associated with nearly a three times increase in midweek assault
presentation. Other football and rugby events examined show no impact. The 2008 Olympics saw assaults fall. The
overall calendar model strongly predicts observed presentations (R2 = 0.918; P < 0.001).
Conclusions: To date, the role of ED data has focused on helping target nightlife police activity. Its utility is much
greater; capable of targeting and evaluating multi-agency life course approaches to violence prevention and
optimising frontline resources. National ED data are critical for fully engaging health services in the prevention of
violence.
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Globally, interpersonal violence is a major threat to
health [1]. It causes over half a million deaths each year
and is a leading cause of mortality and morbidity in
young people [2]. Treating the physical and mental
health impacts of violence imposes significant costs on
health services [3]. The burden of violence falls dispro-
portionately on lower and middle income countries [1],
yet even in England and Wales there are estimated to be
over two million incidents of violence against adults and
at least half a million more against children each year
[4], resulting in annual costs to the health service of over
£2 billion [5]. Assaults on health service staff alone cost
around £60 million per year [6]. When broader eco-
nomic, criminal justice, and social impacts are included
violence is estimated to cost the country £24 billion an-
nually [5]. Across England surveys suggest that 67% of
assaults occur at nighttime [4]; often following alcohol
consumption. Nearly half (44%) of all assaults are
alcohol-related (equivalent to almost one million annu-
ally) and one in five takes place near a bar, pub or other
licensed drinking venue [4].
The immediate nature of treatment required for
assaults, and their focus in nighttime hours, means
resulting injuries impact particularly on emergency de-
partment (ED) services. This relationship has resulted in
ED data being recognised by the World Health
Organization as key intelligence for the development,
implementation, and evaluation of violence prevention
initiatives [7,8]. Importantly, in both the UK and else-
where, a large proportion of assaults resulting in ED
treatment are not reported to police [9-11]. Conse-
quently, the intelligence EDs can add to existing criminal
justice systems has led to the development of local and
regional ED violence surveillance systems in some coun-
tries (e.g., UK [11,12], Jamaica [13], Colombia, El Salva-
dor and Nicaragua [14]). Assault location, which can be
recorded when individuals present in the ED, has been
used to target police and licensing authority enforce-
ment activity on assault ‘hot spots’ such as problem bars
with some success in reducing violence [11,12]. How-
ever, the utility of robust ED data in violence prevention
is not limited to targeting judicial activity. Numerous
studies identify effective roles for health care and public
health services in violence prevention; including through
identifying and supporting victims [15], and through
commissioning and delivering selective (e.g., perinatal
support, parenting programmes, and pre-school enrich-
ment) and indicated (e.g., cognitive behavioural therapy
and multisystemic therapy) prevention programmes [16-
20]. ED data could be used to target such interventions
at those communities and individuals most at risk of
violence so long as residential data are collected [21].
Moreover, retrospective ED data may be used to predictand prepare for future pressures on services created by
the economy (e.g., recession [22]), calendar events (e.g.,
new national holidays [23]), festivals and sporting occa-
sions (e.g., Olympics [24]) or changes in policy (e.g., na-
tional alcohol licensing [25]). With often limited health
resources, such intelligence should inform more effective
and economic service planning; helping ensure services
are better directed to when and where they are needed.
Nevertheless, globally the national ED data systems
required to examine these issues on a routine basis are
almost entirely absent [26,27].
England began an experimental national ED data col-
lection system in 2007 [28]. These data are used here to
examine the demographic characteristics of those pre-
senting for nighttime assaults and the impact of tem-
poral events (day of week, bank holidays, seasons,
special events) on nighttime ED assault attendances in
different communities. We examine how such data
could be used nationally and locally to minimise assaults
through: targeting prevention interventions at those
communities and individuals most affected by violence;
better planning of, and preparation for, holidays and
events; and optimising the deployment of front line
resources.
Methods
Since 1989, the Hospital Episodes Statistics (HES) ser-
vice has recorded all episodes of inpatient care at Na-
tional Health Service hospitals across England, including
private patients. In 2007, the HES system was expanded
to record a basic dataset of all presentations in accident
and emergency services (HES A&E), including major
EDs, single speciality EDs, walk-in centres and minor in-
jury units. The dataset records age, sex, time, date of at-
tendance, and postcode of attendee’s residence. It
classifies attendance into nine broad categories (road
traffic accident, assault, deliberate self-harm, sports in-
jury, firework injury, other accident, brought in dead,
other than above and not known) [28]. Data also distin-
guish first time attendances from follow-ups. Data are
collated throughout the care pathway by administrative
and medical staff in emergency services and are submit-
ted, from patient administrative systems, by clinical ser-
vice providers to a national Secondary Uses Service [29]
for planning, monitoring and other research purposes.
The content and access to the HES service are managed
by the Health and Social Care Information Centre [30].
Currently, 187 clinical service providers contribute any
data to the HES A&E system, compared with 327 provi-
ders contributing to the QMAE system (Quarterly Mon-
itoring of Accident and Emergency data; a simple
national count of solely number of attendances at any
emergency service). However, all 150 providers with
major EDs contribute data (covering 199 major EDs,89
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accounted for by smaller or specialist emergency ser-
vices (e.g., walk in centres and minor injury units) which
are typically closed over night. Despite all providers with
major EDs contributing to the HES A&E system, data
are incomplete. Providers with major EDs submitted
data on a total of 14,821,225 attendances for any reason
in 2010/11, compared with 15,712,068 attendances
reported through QMAE (94.3% coverage). However,
data from nine providers included no cases of violence,
indicating that data coding issues remain in this experi-
mental data system.
For the period 31st March 2008 to 31st March 2011 all
first time presentations (i.e., excluding follow up presen-
tations) for assaults were extracted from the HES A&E
data (n = 526,687). The HES system automatically maps
postcode of residence to lower super output areas
(LSOAs; geographical areas with a population mean of
1500 designed to standardise reporting of small area sta-
tistics in England and Wales [31]). Each LSOA has an
average measure of deprivation routinely calculated
across residents based here on the 2010 Index of Mul-
tiple Deprivation (IMD), a composite measure that
includes 38 indicators relating to health, economic and
educational status [32]. We assigned presentations to a
national quintile of deprivation based on the IMD values
of their LSOA [33]. While data were available for ED
presentations at any time of day, we limited analysis to
night times (6:01 pm-6:00 am; n = 330,172; 62.7% of all
recorded attendances), when EDs are practically the only
treatment option for those requiring immediate atten-
tion and thus data are not confounded by choice of dif-
ferent treatment services. In the final HES A&E data set
98.8% of nighttime assault presentations were from
major EDs and 1.2% from other data providers (e.g. walk
in and minor injury units).
For any day, the 12 hour nighttime period was
assigned to the date relating to the first six hours (e.g.,
attendances occurring between 6:01 pm on 29/09/2009
and 6:00 am 30/09/2009 = nighttime attendances for 29/
09/2009 [11]). As a result complete data were only avail-
able between 31st March 2008 and 30th March 2011 and
analyses were limited to this period. Where denominator
populations were required we used 2009 mid-year popu-
lations by age, sex, and deprivation; with deprivation
again being based on the LSOA of residence. For tem-
poral analyses, discrete calendar dates and events were
chosen on the basis of whether they were nationally sti-
pulated public holidays, established dates commemorat-
ing well known individuals or events on a national basis
or, sporting events of national interest (Table 1). All data
provided through HES A&E are anonymised but the sys-
tem can assign individuals with a unique identifier. For
our sample, while some individuals presented fornighttime assaults more than once in the three-year
period (number of times presenting; 1, 93.3%; 2, 5.8%;
>2 0.9%) analyses focus on number of presentations, not
individuals.
Data were extracted for analysis in Predictive Analytics
Software (PASWW) Version 18. Analysis used ANOVA
for direct comparisons between different daily assault
attendances. Binary logistic regression (LR) was used for
calculation of adjusted odds of attendance by demog-
raphy with non-attendees calculated by age, sex, and
deprivation specific subtraction of assault presentations
from national matching population numbers. LR was
used as the dependent variable was binary and the cat-
egorical independent variables fulfilled the criteria for
such modelling [34]. Generalised linear modelling
(GLM) is a robust technique for modelling count data
(e.g., here presentations per day) over a fixed time period
[35] and was employed here to examine independent
impacts of calendar days, holidays, and sporting events
on nighttime attendance levels. Although a large data
set, over the three-year period some calendar events
occur just one day a year (e.g., New Year’s Eve). Thus, to
reflect the range of reliability, confidence intervals are
presented for both basic descriptive statistics (Table 2)
and modelled relationships (Table 3). Deprivation rate
ratios (DRRs) were calculated as the ratio of the most
deprived quintile (IMD5) to the most affluent (IMD1)
for gender specific rates in single year of age categories
up to age 75 years. With data conforming to normality,
comparisons between deprivation rate ratios for males
and females used a paired (by age) sample T test.
The HES data system is specifically compiled in order
to be used for planning and research purposes [30]. The
Centre for Public Health is compliant with the HES
Protocol [36] (which covers data access and sharing
issues) under the terms and conditions of which it
undertakes work on HES data relating to the epidemi-
ology of violence and alcohol and disseminates such in-
formation. Consequently, further ethical approval for
analyses on this existing data system was not required.
Results
Overall, 75.8% of presentations were male with 48.7% of
all nighttime assault presentations falling on Friday and
Saturday nights. Age at presentation peaked in teenagers
and younger adults (under 15 years, 4.0%; 15–24 years,
45.9%; 25–34 years, 23.8%; 35–54 years, 22.9%; 55 years
or over, 3.4%) with the lowest levels of nighttime presen-
tations in those under 15 or over 54 years.
Weekends and holidays
Consistent with findings from other ED and criminal
justice studies [11,37,38], nighttime assaults here show
strong weekly peaks in presentations on Friday and90
Table 1 Calendar and sporting events included in assault presentation analyses
Event Details
Calendar
Year1 2008/09-2010/11
Month of year January to December
Day of week Sunday to Saturday
English bank holidays Any national public holiday
England bank holiday eves Day before a public holiday
New Year’s eve and day 31st December and 1st January
Christmas eve and day 24th and 25th December
Last and first week of month and last and first two days of month Examining payday effects e.g., celebrating receiving a monthly wage
St George's day 23rd April
St Patrick’s day 17th March
Halloween 31st October
Guy Fawkes (Bonfire) night 5th November
Valentine’s day 14th February
Sporting Events
Football Association Cup Annual finals
UEFA Champions League Final Union of European Football Associations Champions League final
Football World Cup 2010 Includes only England matches
Rugby Six nations Includes only England matches annually
Summer Olympic Games 2008 8th-24th August 2008
1 Years run from 31st March to 30th March to account for time-shifted data.
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one-day public holidays each year (see Table 1). The
nighttimes of these holidays were not associated with an
increase in assault presentations. However, their eves
(nights before the holiday) showed significant increases
in assaults (Table 2). New Year’s Eve showed a greater
increase in assaults than that associated with other bank
holidays, while the increase seen on Christmas Eve was
consistent with increases with bank holidays generally
(Table 2). Consequently Christmas Eve, but not New
Year’s Eve, was incorporated with other bank holidays in
further analyses, and nights of the week were categorised
as Sunday-Thursday and Friday-Saturday. Using GLM to
test the independent significance of calendar effect, the
impacts of Friday-Saturday, bank holiday eves, and the
even greater impact of New Year’s Eve on increasing
assaults were maintained (Table 3).
Annual and monthly effects
There was no significant impact of year (Table 2) and
consequently this was eliminated from further analyses.
Bivariate analyses identified an increase in nighttime as-
sault presentations over the summer months (Table 2).
End of month effects (the impact of being paid at the
end of month) were not apparent either when examining
the first or last two days or the first or last week of
months, and therefore were eliminated from furtheranalyses (Table 2). Using GLM, monthly assaults showed
an overall nadir in January with a rise over the summer
period, peaking in August (Table 3).
Celebrations without a public holiday
A number of other national celebrations (not linked to
holidays) were included in the GLM analyses (Table 1).
Halloween, Guy Fawkes and St Patrick’s nights were all
associated with significantly increased levels of assault
presentations (Table 3). However, St George’s Day and
Valentine’s Day nights had no significant impact. Figure 1
shows how holiday eves and some non-holiday related
celebrations increased assaults within certain months of
the year, when they occurred on (a) Fridays-Saturdays or
(b) Sundays-Thursdays.
Sporting events
Figures 1a and 1b also identify the relationship between
key sporting events and increased assaults. Of those exam-
ined, the greatest increase in assault presentations was
associated with national team (England) matches in the
football 2010 World Cup; with presentations nearly trip-
ling when matches occurred on Sunday-Thursday eve-
nings (June; Figure 1a). Finals of the Football Association
Cup, the Union of European Football Associations Cham-
pions League, and Rugby Six Nations England matches
showed no significant impact (Table 3). However, the91
Table 2 Variations with calendar event in average numbers$ of per evening assault presentations across English
emergency department services
Calendar events All attendances Males Females
95% CI 95% CI 95% CI
Days Mean Low Up Sig Mean Low Up Sig Mean Low Up Sig
All days 1095 301.4 292.1 310.8 227.3 219.7 234.9 72.6 70.8 74.4
Holidays No holiday 1072 301.7 292.1 311.2 0.946 227.7 219.9 235.4 0.869 72.5 70.7 74.3 0.940
Bank holiday 18 287.7 236.6 338.8 209.1 168.0 250.2 77.0 66.8 87.2
Christmas 3 264.0 154.8 373.2 189.7 95.8 283.6 73.3 58.2 88.5
New Year 3 278.0 161.6 394.4 205.0 88.8 321.2 72.7 66.4 78.9
Holiday No holiday 1071 296.0 287.0 305.0 <0.001 222.9 215.6 230.2 <0.001 71.6 69.9 73.4 <0.001
Eves Bank holiday 18 447.1 390.0 504.1 340.9 293.5 388.4 102.2 92.2 112.3
Christmas 3 485.3 422.2 548.5 399.7 323.2 476.0 83.3 54.5 112.1
New Year 3 1196.3 975.0 1417.7 956.7 765.1 1148.2 231.0 185.4 276.6
Dayi Sunday 142 230.2 221.8 238.6 <0.001 166.2 159.6 172.9 <0.001 62.9 60.7 65.2 <0.001
Monday 156 198.6 193.2 204.0 143.6 139.5 147.7 54.2 52.3 56.0
Tuesday 157 186.1 181.0 191.3 132.9 128.9 136.8 52.5 50.8 54.2
Wednesday 155 197.8 190.7 204.8 143.6 137.7 149.5 53.4 51.6 55.2
Thursday 151 227.2 221.2 233.2 170.1 165.3 174.9 56.0 54.3 57.8
Friday 154 503.1 491.8 514.3 393.2 383.7 402.6 107.1 104.5 109.6
Saturday 156 523.1 509.1 537.0 406.0 395.0 417.0 114.3 111.0 117.6
Calendar Jan 92 246.0 219.7 272.3 <0.001 184.9 163.5 206.4 0.003 59.9 54.9 64.9 <0.001
Monthi Feb 84 280.8 249.0 312.6 212.3 186.6 238.1 66.9 60.8 73.0
Mar 93 267.1 240.2 294.0 200.8 178.8 222.8 65.6 60.5 70.7
Apr 86 309.7 277.2 342.2 231.9 205.8 258.1 75.5 69.1 81.8
May 87 334.0 300.1 367.8 251.3 223.4 279.1 80.3 74.2 86.3
Jun 90 321.2 287.5 354.9 238.8 211.7 266.0 80.5 74.0 87.0
Jul 93 319.2 287.8 350.6 238.5 213.1 263.9 79.3 73.1 85.5
Aug 90 322.7 293.2 352.3 241.2 217.0 265.4 80.2 74.6 85.8
Sep 90 297.5 266.0 329.1 224.8 199.0 250.7 71.4 65.6 77.3
Oct 93 312.0 276.4 347.6 238.5 209.5 267.4 72.4 65.6 79.2
Nov 90 274.0 244.2 303.8 205.8 181.6 230.0 67.1 61.3 72.9
Dec 83 266.7 236.6 296.7 205.7 180.6 230.8 59.6 54.4 64.9
Change of Neither 935 296.6 287.0 306.1 0.205 223.6 215.8 231.3 0.189 71.5 69.7 73.8 0.257
monthi,ii First 2 days 69 269.7 237.9 301.6 200.1 174.5 225.7 68.4 61.9 74.9
Last 2 days 67 314.7 271.7 357.8 236.9 201.8 272.0 76.4 68.4 84.5
Change of Neither 599 294.2 282.3 306.1 0.288 222.0 212.3 231.7 0.295 70.8 68.5 73.0 0.203
monthi,ii First week 246 288.1 269.9 306.2 215.7 201.2 230.3 70.9 67.2 74.6
Last week 226 309.1 288.2 329.1 233.0 216.0 250.1 74.7 70.7 78.6
Yeariii 2008/09 366 285.5 270.1 300.8 0.060 215.0 202.5 227.5 0.078 69.8 66.9 72.8 0.067
2009/10 365 309.1 292.1 326.0 233.1 219.4 246.9 73.0 69.8 76.2
2010/11 364 309.8 293.5 326.2 233.9 220.6 247.2 74.9 71.8 78.1
$National emergency department data are not complete for England and therefore figures do not represent national totals - see Methods. Statistics use analysis of
variance. iVariables exclude banks holiday and Christmas eves. iiChange of month variables mark the first and last two days and first and last week in each month.
iiiYears run 31st March to 30th March to account for time-shifted data.
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Table 3 Generalised linear model examining independent impacts of calendar events on mean numbers of assault
presentations per night to emergency department services in England
Variable Slope (B) 95%CIs P
Months January −31.22 −44.88 −17.56 <0.001
February 13.64 −0.69 27.98 0.062
March 6.14 −7.76 20.03 0.387
April 41.02 27.18 54.86 <0.001
May 52.44 38.61 66.27 <0.001
June 46.99 33.04 60.93 <0.001
July 51.03 37.35 64.70 <0.001
August 59.88 45.53 74.24 <0.001
September 36.54 22.75 50.32 <0.001
October 31.11 17.32 44.90 <0.001
November 6.43 −7.47 20.34 0.365
December (Ref)
Weekends & Fri-Sat 303.13 296.84 309.42 <0.001
Holidays Bank Holiday Eves Sun-Thur 242.74 221.55 263.94 <0.001
New Year’s Eve Sun-Thur 970.35 904.72 1035.98 <0.001
Bank Holiday Eves Fri-Sat 275.85 183.57 368.13 <0.001
New Year’s Eve Fri-Sat 1107.85 1015.57 1200.13 <0.001
Sun-Thur (Ref)
iSporting FA Cup final 53.62 −0.45 107.68 0.052
Events Six Nations Rugby 7.65 −18.41 33.72 0.565
World Cup Football England 298.05 251.10 344.99 <0.001
Olympics −38.07 −62.70 −13.44 0.002
UEFA Champions final 32.03 −21.86 85.92 0.244
iCelebrations St Patrick's day 65.38 11.49 119.26 0.017
Halloween 191.99 138.10 245.88 <0.001
Valentine's day −12.61 −68.61 43.40 0.659
Guy Fawkes night 96.37 42.50 150.24 <0.001
St George's day 7.45 −46.43 61.33 0.786
i Sporting events and celebrations are all entered into the generalised linear model as separate binary variables. Reference categories have been omitted. Data
cover the time period 31st March 2008 to 30th March 2011 (see Methods). 95%CI = 95% confidence intervals. Full details of calendar events, sporting events and
celebrations are given in Table 1.
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cant fall in assault presentations and this effect was main-
tained even when GLM analysis was limited to 2008
(X2 = 5.733; P < 0.05). The overall calendar model (Table 3)
including night of the week, holiday eves, celebrations,
and sporting events was a strong predictor of observed
values (observed v modelled estimates; R2 = 0.918;
P < 0.001).
Sex and deprivation effects
Numbers of assault presentations were significantly
higher for males than for females (Table 2; t = 50.84,
P < 0.001). Male to female assaults ratios were highest on
peak days for assaults; increasing from a mean of 2.76
(95% CIs 2.72-2.80) on Sunday-Thursday nights to 3.64(95% CIs 3.59-3.69) on Friday-Saturday nights (t = 24.40;
P < 0.001), and further to 4.14 (95% CIs 3.86-4.43) on
New Year’s Eve. Examining assaults by deprivation iden-
tified that the proportion of assault presentations on
Sunday-Thursday nights increased with deprivation
(most affluent to most deprived quintile, 46.02%, 47.21%,
49.49%, 51.41% & 54.23%; Xtrend
2 = 1065.22, P < 0.001). LR
analysis examined the individual contribution of age,
sex, and deprivation to likelihood of presenting in the
ED for a nighttime assault (Figure 2). Risks peaked
strongly at age 18 years. Odds of assault presentation
were more than three times higher for males (3.14, 95%
CIs 3.11-3.16; P < 0.001) than for females and nearly four
times greater for the most deprived quintile than the
most affluent (3.87, 95% CIs 3.82-3.92; P < 0.001).93
Figure 1 Mean assault presentations per night by month and for holidays, sporting events, or other celebrations; a) Friday and
Saturday nights; b) Sunday to Thursday nights. 95% confidence intervals are presented for each month only. For statistical significance of
differences see Table 3. Full descriptions of the holidays, sporting events, and celebrations included are given in Table 1. BHE= Bank holiday eve; }
New Year’s Eve has mean value provided as it is outside the y axis scale.
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http://www.biomedcentral.com/1471-2458/12/746In order to examine how the impact of deprivation varies
with age, deprivation rate ratios (DRRs; rate in most
deprived quintile/most affluent quintile) were calculated
(Figure 3a,b). DRRs in males showed a pre-pubescent peak
around age six years, a nadir at 21 years then an increase
to a post-adolescence plateau from approximately 45 years
(Figure 3a). Variations in DRRs in females were similar to
males. However, both the pre-pubescent rise and post-adolescence plateau were less well defined than for males
(Figure 3b). Year wise paired comparison of DRRs between
males and females identified no significant difference
(t = 0.688, P=0.493).
Discussion
We have demonstrated that a national ED monitoring
system can usefully identify individual and community94
Figure 2 Logistic regression model for risk of nighttime assault presentation by age, sex and quintile of deprivation. Model uses
backward conditional logistic regression. Age, sex and deprivation quintiles variables all made highly significant contributions to the model; Wald
statistic = 220912.72, 76813.16, 69763.54 respectively; P < 0.001 for each variable.
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sures with calendar, celebration, and sporting events.
Routine analyses of assault data often uses police
recorded crime to examine the impact of calendar
events on assaults. However, such data can be con-
founded by both levels of police activity (number of
individuals working in any area), policing policy (e.g.,which violent events warrant warning and which
arrests) and where they take place (e.g., detection of
assaults in public vs. private spaces). ED data are not
directly impacted by such confounders, provide a
measure of health harms relating to nighttime
assaults and include events that are not reported to
police [11].95
(A) Males
(B) Females 
Figure 3 Affluent and deprived quintile assault presentation ratesi and deprivation rate ratios by age. DRR=deprivation rate ratio. DRR
smoothed is calculated as a five year rolling average. iNot all ED services currently report violence data to the national database and therefore
these are presented only for comparative purposes.
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http://www.biomedcentral.com/1471-2458/12/746Using such ED data this study identifies that nights
preceding work-free days see more than double levels of
assaults presentations (Figure 1a, b). Assault levels peak
in summer months falling to a low in January (Figure 1a,
b; Table 3), when alcohol consumption can also reach its
nadir [39]. Although violence has been linked with
warmer weather [40], a concentration of individuals’ per-
sonal holidays in the summer period may also be a con-
tributing factor despite many individuals holidaying
abroad [41]. Constraints that employment places on the
length of nights out and alcohol consumption areremoved not only by holidays but also by unemployment
[42]. Thus, the most deprived communities showed the
highest assault rates and a greater proportion of assaults
on Sunday-Thursday nights; consistent with more indivi-
duals having no employment pressures midweek. Fur-
ther, while deprived and affluent males both showed
peaks in assaults rates in their late teens, rates reduced
more rapidly in the most affluent (Figure 3a). Movement
into employment in post-adolescence can reduce exces-
sive alcohol use [43] – although how this impacts on ex-
posure to violence is less well studied. We also identified96
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http://www.biomedcentral.com/1471-2458/12/746deprivation-related differences in assault presentation at
early ages. Critically, by age 15 years males in the most
deprived quintile had exceeded the peak presentation
level achieved in the most affluent quintile at age
19 years (Figure 3a). Worse, for females assault presenta-
tions in the affluent quintile peaked at age 20 years and
rates in the most deprived quintile exceeded this peak by
age 13 years (Figure 3b).
Globally, social inequality, poverty and youth un-
employment have been associated with increased vio-
lence [44] and even rioting in some countries, including
the UK [45]. Internationally, attention has focused on
both immediate policing measures to prevent further
violence and, increasingly, the need for longer-term
multidisciplinary life course approaches to improve
young people’s prospects and reduce their overall pro-
pensity for violence [1,17,46,47]. On the former, some
local ED data systems have already been used to record
assault location and inform the targeting of police activ-
ity [11-13] often in nightlife areas. On the latter however,
potential roles for ED data remain largely underdevel-
oped. Results presented here identify a much earlier es-
calation in violence in the poorest communities and a
peak at a much higher level (Figure 3a,b). Early life ex-
posure to violence represents a direct risk to children’s
immediate and long-term physical and mental health
[48,49]; in some circumstances resulting in permanent
disability. Moreover, such exposure also leaves indivi-
duals more likely to engage in violence later in adoles-
cence and adulthood [48,50]. Early life exposure to
assaults can be reduced through parental support, pre-
school enrichment, and social development programmes
[16-19]. Several of these programmes, such as Nurse
Family Partnerships [16], have already begun to be
scaled up in a number of countries including Canada
[51], Australia [52] and England [53]. Here we have
identified how a national ED data system can provide a
benchmark; identifying areas most in need of such
interventions.
As well as a role in targeted long-term prevention, we
have shown that a national ED data system identifies
peaks and troughs in violence that are strongly asso-
ciated with events such as celebrations and sporting
events. In England Halloween, Guy Fawkes Night and St
Patrick’s Day are now heavily commercialised events
with themed alcohol promotions, organised public
events (such as club nights and bar crawls) and private
parties. All three were associated with significant
increases in assaults (Figure 1a,b; Table 3). However,
Valentine’s Day and St George’s Day showed no signifi-
cant increases. Sporting events also varied in impact on
assault presentations. Presentations increased dramatic-
ally on nights when the national team played in the
World Cup but not with other football or rugby fixtures(Figure 1a,b; Table 3). The association between sport
and public violence has been examined elsewhere
[54,55]. However, this study identifies how ED data can
measure the impacts of violence beyond that typically
observed around city centres and gatherings such as
sporting events. Thus, broadcast access to the Beijing
Olympics was associated with a small but significant re-
duction in overall assault presentations in England
(Table 3). While understanding such patterns exposes
expected pressures on ED departments, they are also
pertinent to other frontline services such as ambulance
and police. Currently, there is little information on how
well emergency staffing levels are attuned to demand
and national ED data, with local intelligence, could help
inform the efficient distribution of staff and other
resources on a calendar basis.
Our analysis only examined public holidays, national
celebrations, and some major national and international
sporting events. In planning holidays and events nationally
more thought should be given to how selection of specific
times, days, and months could be used to minimise any
resultant increase in violence. Moreover, health and other
agencies should consider such intelligence when timing
campaigns to reduce binge drinking and related violence,
stipulating license requirements, and enforcing critical le-
gislation (for example, no sales of alcohol to those under-
age or already drunk).
The ability of ED data to provide intelligence on night-
time assaults relies on individuals reporting violence as
the reason for their presentation. Such reporting may be
affected by issues of confidentiality. More work is required
on protecting confidentiality by establishing optimal levels
of data access for different organisations and at different
geographical levels [56]. While some local ED systems in
England collect and share information on assault location,
few share information on residence; despite this being
routinely collected in the ED services. This combination
of data is urgently needed to understand trends in and
relationships between public (e.g., city centre) and private
space (e.g., homes) violence. Together, these data would
enable an effective multiagency response both nationally
and locally. However, even the experimental data utilised
here exposes some important gaps in our understanding
of nighttime violence. Thus, some events are violence pro-
moters (such as St Patrick’s Day and England games in the
football World Cup), while others are nonbelligerent (such
as St George’s Day and the Rugby Six Nations) or perhaps
even protective (for example, the Olympics). The relative
impact of different holidays and events may vary with lo-
cality and nation. For example in Cardiff, Wales (where
rugby is often considered to be the national sport), inter-
national rugby matches involving the Welsh team have
been associated with increased ED assault attendances
[55]. Research is needed to understand the factors97
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commercialisation and linkage with alcohol promotions
play in coupling celebrations with violence.
This study has a number of important limitations. English
national HES A&E data are still incomplete. Although a full
audit of data quality is not available, comparison with the
QMAE suggests HES A&E represent 74% of all presenta-
tions regardless of cause [28]. HES A&E though covers all
major EDs with much missing data arising from other
emergency service providers such as walk in centres, which
only accounted for 1.2% of nighttime assault presentations
in this dataset. However, although emergency services are
the principal resource for urgent assault treatment at night
not all individuals assaulted, or even requiring treatment
will present to them. England also has a general practice on
call system where doctors can be asked to attend indivi-
duals’ places of residence. Further, injured individuals may
also attempt to treat themselves or to delay treatment until
the next day when there is a greater range of treatment
options and their attendance time may fall outside of this
study’s inclusion criteria. The study cannot quantify how
frequently such options are exploited by those injured in
assaults; although they are unlikely to be options for those
requiring immediate attention.
In ED data, reason for attendance was coded as un-
known in 4.7% of cases but data coding relies on
patients revealing that their injuries have been sustained
through violence and this being accurately coded in busy
EDs. Although the absence of any violence related pre-
sentations from nine providers suggests under-recording
of assaults, currently it is not possible to quantify the
scale of such miscoding across all EDs. These issues will
inevitably affect any calculation of rates. However, our
findings focus on comparative risks; largely between dif-
ferent days or different demographics. We are not aware
of any calendar, deprivation, or age/sex related bias in
missing data that could confound our results, although
this cannot be entirely discounted. Our focus has been
on levels of emergency presentations for assault and
therefore we have excluded ED attendances for follow
ups relating to a previous ED attendance. We have not
attempted to remove multiple presentations by the same
individual for different assaults (see methods). Conse-
quently, demographic analyses relate to probabilities of
presentations being from a particular demographic.
However, across the three-year study period only 6.7% of
individuals presented for nighttime assault more than
once and analysis of individuals, rather than presenta-
tions, would be unlikely to substantively affect results.
Sporting events included were a convenience selection
based on those best known and highly promoted. There
are a wide range of other local events that might have
been included in this analysis and the impact of even na-
tional events (such as a football cup final) may vary withlocality; if, for instance, a local team are involved. The ana-
lyses undertaken should be considered a proof of concept
for the utility of ED data, which could be implemented
much more widely with a complete national data set. We
could not distinguish assault locations (e.g., home or city
centre bar), and thus we have made no assumptions about
whether assaults took place in public places or private
residences. While the national ED system does not cur-
rently collect location of assault, the collection and shar-
ing of such data at local level is increasing [11,12,57].
Finally, while this study has examined the utility of a na-
tional ED dataset in measuring calendar and demographic
risk factors for nighttime assaults further analyses are now
possible. ED data allows additional exploration of the resi-
dence of those involved in violence (e.g., by population
density, urban vs. rural locality, etc.). Data on alcohol con-
sumption by those presenting to EDs is not currently
available nationally but, routinely collected even from a
subset of EDs, could provide important intelligence on the
impact of alcohol on nightlife assaults [11].
Conclusions
Globally, national routine data collection from EDs is
rare. However, it provides novel intelligence for public
health. A national perspective helps avoid displacement
issues [58] when assessing whether violence levels have
fallen or simply moved elsewhere (e.g. a neighbouring
city). ED data on nighttime assaults provide residence
information and consequently, measures of socio-
economic status (e.g., IMD) as well as the ability to apply
population denominators for identification of rates and
risk factors (e.g., by age and sex).
Risk of involvement in violence is a composite of at least
environment (e.g., city centre management, access to alco-
hol), other proximal factors specific to the individual (e.g.,
employment status), and a propensity for violence that can
be rooted in early childhood experiences. In these respects
it has the same complex origins as other major threats to
health such as obesity [59]. However, until recently the role
of health services in the prevention of violence has been
largely passive; with active elements limited to dealing with
the physical and mental health consequences of assaults
and abuse. Use of ED data, for instance, has often focused
on helping target police and other regulatory activity rather
than been considered as a tool to direct health interven-
tions. This study shows how ED data might be utilised to
inform frontline responses, including by EDs themselves.
More importantly however, it should be central to a multia-
gency life course approach to the prevention of violence. A
national ED system can describe the problem, identify risk
and protective factors, and target prevention and protection
interventions as well as assess their impact. While criminal
justice systems work to contain a culture where celebra-
tions, sports events, and holidays lead to greater violence,98
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extricably linked.
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Abstract: Preventing alcohol-related harm in drinking environments is a growing 
international priority. Factors relating to the physical, social and staffing environments in 
bars can contribute to increased alcohol consumption and harm. Understanding the 
relationships between such factors and intoxication in European drinking environments is 
critical to developing appropriate interventions. We undertook a quantitative observational 
study in 60 bars in four European cities, in The Netherlands, Slovenia, Spain and the UK  
(n = 237 observational visits). Using a structured observational schedule, researchers 
recorded characteristics of the bar environment and rated customer intoxication levels. All 
physical bar characteristics showed associations with intoxication before interactions 
between them were controlled for. Hierarchical modelling found significant independent 
associations between intoxication and use of plastic glassware, promotion of non-alcoholic 
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drinks (often energy drinks), permissive environments, poor washroom facilities, the 
presence of a dance floor, customer sexual activity/competitiveness and later observational 
time. Findings suggest that prevention efforts should focus on raising and enforcing 
managerial standards in bars. While harm reduction measures such as plastic glassware are 
often promoted for high risk bars, such measures are inadequate to address public health 
concerns and insufficient to demonstrate social responsibility. 
Keywords: alcohol; intoxication; drinking environments; prevention; harm reduction  
 
1. Introduction 
Preventing alcohol-related harm in drinking environments is a growing international priority. The 
World Health Organization’s global alcohol strategy [1] identifies drinking environments as key 
settings for interventions to reduce the negative consequences of alcohol. Suggested policy options 
include measures to regulate drinking contexts to minimise harm and implement management policies 
regarding responsible beverage service. Equally, the European alcohol action plan [2] recognises the 
importance of bar environments in increasing or preventing alcohol-related problems, and suggests the 
development of guidelines and standards for the design of drinking premises, server training and the 
monitoring and enforcement of licensing laws. This focus on drinking environments is backed up by a 
strong body of research showing that high levels of alcohol use and related problems occur in and around 
bars and nightclubs [3–6]. Binge drinking and intoxication are common among nightlife users [7], and 
studies consistently associate higher densities of drinking premises with greater alcohol-related harm, 
particularly violence [8–10]. The presence of intoxicated customers in bars increases risks of such 
harm [11–13], highlighting the need for prevention measures to focus on reducing intoxication [13].  
Alcohol-related harm is often concentrated in specific problematic venues [14]. This can relate to 
management choices in such venues, including those around bar design, staff practice, entertainment 
provision and type of clientele targeted [15,16]. Recognition of the importance of bar environments in 
promoting or preventing alcohol-related problems has driven research to identify characteristics of bars 
that can contribute to alcohol-related harm [15,17–19]; and consequently that can be moderated to 
prevent harm [11]. A review of these studies identified numerous factors that have emerged as 
important in predicting greater alcohol use and harm, including poor cleanliness, crowding, loud 
music, and a permissive environment (i.e., tolerance towards anti-social behaviour) [20]. However, 
most studies identified had been conducted in non-European settings, and most had focused on 
alcohol-related harm rather than intoxication. Thus, there is currently a lack of knowledge to inform 
the development of venue-focused interventions in European drinking environments. To address this 
gap, we undertook a quantitative observational study in youth-oriented bars in four European cities.  
2. Methods 
The study took place in Utrecht (the Netherlands), Ljubljana (Slovenia), Palma de Mallorca (Spain) 
and Liverpool (UK) (for further information on each city see [7]). In each city, 15 venues popular with 
young people were identified for inclusion in the study, providing a sample of 60 venues. Two 
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strategies were used to identify venues. In Liverpool, Ljubljana and Utrecht, researchers liaised with 
relevant authorities to identify all youth-focused bars and categorise these into low, medium or high 
risk premises based on local data/knowledge of alcohol-related harm. From each group, five premises 
were randomly selected for the study. In Palma, low, medium and high risk venues were selected 
based on consultation with local nightlife users. 
The observation schedule used to assess premises and the implementation method was based on that 
developed by Graham et al. [17]. The schedule comprised a range of scale variables and other 
questions designed to measure aspects of the bar environment (see Appendix Table A1). The original 
schedule was altered slightly following a research meeting to tailor it to contemporary bar 
environments in Europe; some items were removed (e.g., pool table atmosphere) and some added (e.g., 
the price of certain drinks). Research leads from each country undertook a training session to develop 
consistency in implementing the observational visits, completing the schedule and recognizing and 
rating intoxication. For the latter, focus was placed on observational indicators that researchers could 
use to recognise different stages of intoxication, including changes in drinkers’ behaviour, appearance 
and coordination. The training also included a test bar observation, with research leads completing the 
schedule independently after the visit and comparing and discussing ratings at a meeting the following 
day. Each research lead then recruited field researchers in their country and repeated the training 
programme.  
In each city, covert one-hour observational visits were undertaken to each venue during peak 
opening hours on four separate occasions, with days and times of visits varied for each venue. Each 
observational visit was conducted by a mixed gender pair. Observations took place on Thursday, 
Friday and Saturday nights (September to December 2010) between 10 p.m. and 5 a.m., with study 
timings dependent upon local nightlife activity. In Utrecht, researchers were unable to undertake a 
fourth visit to two premises. Thus, 238 observational visits were undertaken. During observations, 
researchers were instructed to position themselves in areas with good visibility and to move around to 
ensure they observed all parts of the venue. They were requested to: behave as customers (being 
permitted to consume one alcoholic drink); dress in clothing appropriate to the venue; remain as 
inconspicuous as possible; and avoid unnecessary interaction with other customers. Covert note taking 
was permitted on mobile phones. Following each visit, researchers independently completed the 
observational schedule. Paired schedules were later checked at a research meeting with fieldworkers 
and research leads, with differences between the two schedules discussed and consensus met. Thus, 
each observation resulted in a single completed schedule. Ethical approval for the study was obtained 
from Liverpool John Moores University research ethics committee in the UK. 
Analysis used SPSS version 17. The primary dependent variable was “intoxication level of people 
in the venue”, measured on a scale of 0 (no sign of intoxication) to 9 (everyone is drunk). This scale 
had not been completed for one observation in Utrecht and this visit was excluded from analysis  
(n = 237 visits). For environmental characteristics, measures that used a 0–9 scale were entered as 
continuous variables with most other data items dichotomised into categorical variables (see Appendix 
Table A1). Two measures recorded as percentages (customers dancing, seating) were converted into 
scale variables (see Appendix Table A1). Data completeness was high across all variables (>98% with 
the exception of individual drink prices; 98% of visits provided at least one drink price and 67% 
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provided all four drink prices). Missing values were imputed as the city mean for scale variables or the 
venue norm for dichotomous variables.  
Bars can vary their operation at different times and consequently each visit was used as a separate 
observation in analysis rather than an average being calculated for a venue. City level comparisons of 
environmental characteristics recorded at each visit used chi squared and ANOVA. For multivariate 
analysis, scale variables that were highly correlated (r > 0.50) were combined in composite scales (see 
Appendix Table A1). Analysis used hierarchical modelling (linear mixed modelling) with venue as the 
unit of observation. All variables were initially input individually to identify associations with 
intoxication. Variables were then entered into six separate multivariate models relating to: (1) venue 
entrance; (2) physical environment; (3) bar activities; (4) alcohol and food service; (5) venue staff; and 
(6) customer factors. Five additional contextual variables were analysed: city; observation time  
(an equal split between earlier/later observations in each city); number of customers in the premise 
(>100 or not at the busiest time); whether police were outside the venue during the observation (which 
may have affected staff/customer behaviour); and whether the venue had an outdoor drinking area. 
Variables with independent relationships with intoxication ratings within each model were entered into 
the final models.  
3. Results 
Tables 1 and 2 show the distribution of environmental characteristics recorded during observational 
visits by city. There were significant differences between cities for most characteristics. For example, 
door staff were present during fewer observational visits in Ljubljana than in other cities, while 
alcoholic drink promotions were most commonly seen in Liverpool (Table 1). Observers in Utrecht 
recorded the highest mean rating on the cleanliness scale (i.e., lower levels of cleanliness). In Palma, 
most observations identified high alcohol content drinks (predominantly spirits) to be the dominant 
drink types consumed, whereas in Utrecht low alcohol content drinks (e.g., lager) dominated. Table 1 
shows the mean prices of drinks purchased across cities. The mean price of a bottle of lager, for 
example, ranged from €2.28 in Utrecht to €4.18 in Palma. In general, observations in Palma recorded 
fewer bar staff per customer and more female and older bar staff (Table 2). Across all customer 
behaviour variables, mean ratings were lowest in Ljubljana although differences between cities were 
only significant for sexual competition and rowdiness. There were no significant differences between 
cities in mean ratings of customer intoxication (Liverpool and Utrecht 4.0, Palma 3.7, Ljubljana 3.5,  
P = 0.313). 
At the initial stage of hierarchical modelling, significant associations were seen between customer 
intoxication ratings and all physical environment characteristics, as well as most venue entry 
characteristics (Table 3). For bar activities, only the presence of a dance floor was associated with 
higher intoxication ratings, while for alcohol and food service, non-alcoholic (soft) drink promotions 
and plastic glassware were associated with higher intoxication ratings, and table and food service with 
lower ratings. For venue staff, the presence of glass collectors, poorer staff monitoring, staff attitude, 
staff boundaries and higher levels of permissiveness were associated with intoxication. Younger 
clientele and higher levels of customer dancing, sexual activity/competition (combined scale) and 
rowdiness were associated with increased intoxication. Of the five contextual variables analysed, only 
greater number of customers and later observation time were associated with higher intoxication.  
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Non-significant variables (city, police outside the venue, outdoor drinking area) were excluded from 
further analyses.  
Table 1. Proportion of observations displaying environmental characteristics, and mean 
scale ratings for environmental measures, by city of observation.  
  Liverpool Palma Utrecht Ljubljana P 
Number of venues  15 15 15 15  
Number of visits 1  60 60 57 60  
Venue entrance        
Door staff  % Yes 98.3 88.3 75.4 63.3 <0.001 
Queue % Yes 15.0 35.0 31.6 13.3 0.006 
Entrance fee % Yes 11.7 40.0 14.0 26.7 0.001 
House rules (entry) % Yes 8.3 46.7 31.6 41.7 <0.001 
Physical environment       
Seating Mean 6.8 6.5 7.5 4.0 <0.001 
Noise  Mean 6.2 6.5 5.8 5.1 <0.001 
Crowding Mean 4.7 3.9 5.1 3.7 0.001 
Ventilation Mean 2.1 3.6 3.6 2.4 <0.001 
Temperature Mean 4.2 4.7 5.4 4.4 <0.001 
Clearing Mean 4.8 4.8 6.6 4.4 <0.001 
Glass on floor Mean 2.5 1.6 2.5 1.4 0.006 
Cleanliness Mean 4.4 4.6 6.2 4.1 <0.001 
Toilets Mean 3.8 4.1 4.0 3.8 0.764 
Lighting Mean 3.1 4.2 3.6 2.8 <0.001 
Bar activities       
Dance floor % Yes 86.7 46.7 71.9 36.7 <0.001 
Pool tables % Yes 6.7 11.7 0.0 6.7 0.080 
TV screens % Yes 68.3 57.1 52.6 46.7 0.103 
House rules (inside) % Yes 3.3 38.3 12.3 63.3 <0.001 
Rock/heavy music  % Yes 3.3 31.7 5.3 23.3 <0.001 
Rap/hiphop music  % Yes 58.3 0.0 19.3 15.0 <0.001 
Pop/dance music  % Yes 90.0 68.3 78.9 58.3 0.001 
Alcohol and food      
Alcoholic drink promotions % Yes 46.7 13.3 17.5 28.3 <0.001 
Low drink prices 2 % Yes 37.9 73.3 66.7 36.7 <0.001 
High alcohol drinks % Yes 41.7 95.0 5.3 40.0 <0.001 
Soft drink promotions % Yes 1.7 21.7 21.1 15.0 0.007 
Plastic glassware % Yes 30.0 11.9 8.8 73.3 <0.001 
Table service % Yes 3.3 25.0 7.0 78.3 <0.001 
Food service % Yes 3.3 6.7 3.5 16.7 0.018 
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Table 1. Cont.  
  Liverpool Palma Utrecht Ljubljana P 
Price of a bottle of lager (euros) 3 Mean 3.81 4.18 2.28 2.89 <0.001 
Price of a glass of wine (euros) Mean 3.56 3.69 2.81 2.29 <0.001 
Price of a vodka and orange 
(euros) Mean 3.73 7.13 5.39 4.29 <0.001 
Price of a glass of coke (euros) Mean 1.69 3.65 2.10 2.02 <0.001 
1 Four visits were made to each venue with the exception of two venues in Utrecht, where only three visits 
were possible. One visit in Utrecht was excluded as no measurement of intoxication was recorded.  
2 Based on the mean price of either lager or spirits depending on which drink was most commonly being 
consumed in the venue.  
3 Prices in Liverpool were converted from £ sterling to Euros at an exchange rate of 1.1531. 
Table 2. Percentage of visits recording staffing and customer factors, and mean ratings for 
staffing and customer related scales, by city.  
  Liverpool Palma Utrecht Ljubljana P
Staff characteristics            
Fewer bar staff % Yes 16.7 70.0 38.6 10.0 <0.001 
Young staff  % Yes 55.0 0.0 47.4 46.7 <0.001 
Male staff  % Yes 48.3 26.7 73.7 60.0 <0.001 
Glass collectors % Yes 78.3 61.7 68.4 8.3 <0.001 
Staff behaviours       
Staff monitoring Mean 2.6 3.3 3.8 2.9 0.004 
Staff coordination Mean 4.2 5.0 4.7 3.8 0.002 
Staff attitude Mean 1.5 3.2 2.1 1.7 <0.001 
Staff boundaries Mean 1.3 3.4 3.4 1.6 <0.001 
Permissiveness Mean 2.9 1.8 2.4 0.9 <0.001 
Customer type        
Male clientele % Yes 60.0 75.0 63.2 81.7 0.033 
Young clientele % Yes 11.7 8.3 33.3 11.7 0.001 
Single sex groups  % Yes 70.0 36.7 77.2 30.0 <0.001 
Customer behaviours       
Dancing Mean 4.5 3.7 4.8 3.3 0.033 
Sexual activity  Mean 3.2 3.1 3.0 2.6 0.436 
Sexual competition  Mean 3.5 2.7 2.7 1.7 <0.001 
Rowdiness Mean 3.3 2.9 3.2 0.9 <0.001 
Movement  Mean 4.8 4.7 4.9 4.0 0.099 
Additional variables       
Police outside % Yes 33.3 18.3 7.3 1.7 <0.001 
Outdoor area % Yes 23.3 66.7 63.2 86.7 <0.001 
100+ customers % Yes 63.3 81.7 59.6 35.0 <0.001 
Intoxication * Mean 4.0 3.7 4.0 3.5 0.313 
* Main variable of interest. 
A multivariate analysis was conducted for each block of variables, with models also including 
customer number and observation time variables. Here, no venue entry characteristics were associated 
with intoxication ratings (Table 3). Within physical environment variables, greater movement/crowding 
(combined scale) and poorer washroom facilities were associated with higher ratings. The presence of a 
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dance floor and TV screens were the only bar activity factors associated with intoxication. For alcohol 
and food service, promotion of non-alcoholic drinks and plastic glassware were associated with higher 
ratings and table service with lower ratings. Poorer staff monitoring and greater permissiveness were the 
only staff factors associated with higher intoxication. Customer factors associated with higher ratings 
were younger clientele, dancing, sexual activity/competition and rowdiness.  
Table 3. Hierarchical modelling: Associations between environmental characteristics and 
customer intoxication ratings.  
   Multivariate 
  Bivariate Block analysis Model 1 Model 2 
 Variable Estimate P Estimate P Estimate P Estimate P 
Contextual 
variables # 
>100 customers 0.945 *** 0.037 ns 0.139 ns
Later visit 1.223 *** 0.483 * 0.740 ***
Venue 
entrance 
Door staff  1. 017 ** 0.496 ns   
Queue  0.715 * −0.229 ns   
Entrance fee 0.823 * 0.124 ns   
House rules (entry) 0.201 ns 0.142 ns   
Physical 
environment 
Seating 0.240 *** 0.062 ns   
Noise level 0.282 *** 0.060 ns   
Movement/Crowding 0.191 *** 0.087 * 0.025 ns 0.056 ns
Ventilation/Lighting 0.280 *** 0.092 ns   
Temperature 0.380 *** 0.058 ns   
Clearing/Cleanliness 0.139 *** 0.017 ns   
Glass on floor 0.296 *** 0.030 ns   
Toilets 0.316 *** 0.128 * 0.097 * 0.103 *
Bar activities Dancefloor 1.252 *** 0.993 *** 0.269 ns 0.557 *
Pool tables −0.046 ns −0.181 ns   
TV screens 0.282 ns 0.569 * 0.107 ns 0.266 ns
House rules (inside) −0.132 ns −0.093 ns   
Rock/heavy music −0.312 ns −0.026 ns   
Rap/hiphop music 0.080 ns −0.217 ns   
Pop/dance music 0.115 ns −0.286 ns   
Alcohol and 
food service 
Alcoholic drink 
promotions 0.297 ns
0.336 ns   
Low drink prices −0.350 ns −0.344 ns   
Soft drink promotions 0.888 ** 0.833 ** 0.631 * 0.690 **
Plastic glassware 0.706 ** 0.818 ** 0.602 ** 0.614 **
Table service −0.936 ** −0.882 ** 0.031 ns −0.090 ns
Food service −1.183 * −0.394 ns   
Venue staff Fewer bar staff 0.345 ns −0.027 ns   
Young staff  −0.084 ns 0.020 ns   
Male staff 0.406 ns 0.202 ns   
Glass collectors 0.539 * 0.235 ns   
Staff monitoring 0.209 *** 0.163 ** 0.071 ns 0.081 ns
Staff coordination 0.024 ns −0.113 ns   
Staff attitude 0.206 * 0.181 ns   
Staff boundaries 0.130 * 0.052 ns   
Permissiveness 0.526 *** 0.425 *** 0.160 * 0.298 ***
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Table 3. Cont.  
  Multivariate 
  Bivariate Block analysis Model 1 Model 2 
 Variable Estimate P Estimate P Estimate P Estimate P 
Customer 
factors 
Male clientele −0.017 ns −0.018 ns   
Young clientele 0.886 ** 0.590 * 0.316 ns 
Single sex groups 0.089 ns −0.081 ns   
High alcohol drinks 0.181 ns 0.047 ns   
Dancing 0.276 *** 0.126 ** 0.073 ns 
Sexual 
activity/competition 0.237 ***
0.085 * 0.065 * 
Rowdiness 0.460 *** 0.243 *** 0.125 ns 
Analysis uses hierarchical modelling. # These two variables were included in all block analyses. ns = not 
significant; * P < 0.05; ** P < 0.01; *** P < 0.001. For significant associations in multivariate analyses, 
slope direction indicates whether the variable was associated with an increase or decrease (-) in intoxication 
rating. 
All variables independently associated with intoxication ratings in block analyses were entered into 
an overall model (Model 1, Table 3), along with number of customers and observation timing. The 
model identified six factors independently associated with higher intoxication ratings: later observation 
time, poorer washroom facilities, non-alcoholic drink promotions, plastic glassware, greater 
permissiveness and higher customer sexual activity/competition. As customers will be attracted to 
venues based on their social and physical environments, a second model was constructed that excluded 
customer-focused variables. Here, all independent associations between non-customer factors and 
intoxication remained, and those with later observation timing, non-alcoholic drink promotions and 
permissiveness were strengthened. An independent relationship also emerged between intoxication 
ratings and the presence of a dance floor.  
4. Discussion 
This study is among the first to explore associations between intoxication and environmental factors 
in European bars, and the first to do so cross-nationally. The study’s multi-country nature means 
findings may have been affected by structural and cultural factors, such as differences in licensing 
legislation and variation in the interpretation of bar characteristics and intoxication across research 
teams. To address this latter point, we used an established methodology [17,19] and a detailed training 
programme to develop consistency in measurement recording. Nevertheless, the relatively small 
variations seen between cities in ratings of intoxication may in part be due to variations in researchers’ 
cultural exposure and norms for what was considered drunk. Drink prices cannot be considered 
representative for each city, while drink serving sizes and strengths may have varied [21]. Further, as 
with all cross-sectional studies, we cannot ascertain causal relationships between bar characteristics 
and intoxication. However, our study does identify characteristics of bars where intoxication may be 
more likely, and consequently provides intelligence to inform bar-focused interventions to prevent 
alcohol-related harm.  
Several of our findings are consistent with research elsewhere. Many characteristics typically 
associated with alcohol-related harm (e.g., loud music, crowding, lack of seating) [20] were associated 
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with intoxication in bivariate analysis, and some that were significant in multivariate analysis have 
been identified as risk factors elsewhere. For example, permissive bar environments, poor cleanliness 
(e.g., poorer washroom facilities) and measures of sexual competition have been associated with 
aggression and disorder in studies in Canada [17], Australia [22] and Scotland [12].  
Other aspects of our findings are novel. Thus, this is the first observational study to identify 
associations between intoxication and both plastic glassware and promotion of non-alcohol drinks. 
Plastic glassware is widely used as a harm reduction measure in drinking premises, with the aim of 
preventing serious injuries following the use of glassware as a weapon [23,24]. In some countries its 
use can be mandated through licensing legislation. In Glasgow, Scotland, glass was banned in late 
night drinking venues in 2006. There were some exceptions, and a study found that disorder in bars 
that used only plastic glassware resulted in fewer injuries than that occurring in bars where glass was 
still used [24]. Plastic glassware can therefore help reduce injury in bars, yet does little to prevent 
violence nor, as our study indicates, the intoxication that drives this. Thus, use of plastic glassware 
should not be considered sufficient to demonstrate responsible management; its use must be 
accompanied by action to reduce intoxication in order to prevent broader alcohol-related harms, 
including those that can occur when intoxicated individuals leave the relative safety of glass-free 
premises [25].  
A more surprising finding was the association between non-alcoholic drink promotions and higher 
intoxication ratings. There are several possibilities for this. Firstly, as with plastic glassware, the 
promotion of non-alcoholic drinks may reflect a concerted effort in problematic premises to reduce 
harm. Another explanation may relate to modern drinking patterns. A survey conducted alongside this 
study found high levels of preloading among nightlife users in the four cities [7]. With many 
customers entering bars after having already consumed significant quantities of alcohol, venue 
managers may consider non-alcoholic drinks to provide greater potential for sales; particularly legal 
sales since service of alcohol to intoxicated individuals is often illegal. Preloading may also account 
for the lack of association between intoxication and cheap alcoholic drink promotions, lower alcohol 
prices or high alcohol content drinks. However, the most plausible explanation might be provided by 
the fact that many non-alcoholic drinks promoted were “energy” drinks (e.g., containing caffeine). 
These drinks are commonly used as mixers with spirits, can desensitise users to the symptoms of 
intoxication, can have diuretic effects that can increase thirst, and are used as stimulants by nightlife 
users to help them stay awake and continue drinking over long nights [26,27]. Bars may exploit these 
effects and promote energy drinks to encourage customers to continue purchasing and consuming 
drinks. Numerous studies have identified increased risks of intoxication and alcohol-related problems 
among individuals that consume alcohol mixed with energy drinks [28–30]. Any efforts to promote 
non-alcoholic drinks in bars as a preventive measure should be implemented with caution, and should 
specifically exclude energy drinks.  
In line with customer behaviour reflecting bar policy, after customer-focused variables were 
removed from analyses the relationship between permissive environments and intoxication was 
strengthened. Bars that tolerate intoxication and raucous behaviour are likely to attract individuals who 
want to get drunk and behave in ways that may prevented elsewhere. Among other management-
focused variables only poor washroom facilities, a potential marker of staff negligence, was associated 
with intoxication in our final models. However, all physical environment characteristics showed strong 
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associations with intoxication before interactions between them were controlled for. This indicates that 
factors such as inadequate glass clearing, poor cleanliness, and poor ventilation and lighting cluster in 
high risk bars, suggesting a general lack of managerial care in such premises. Thus, while poor 
physical environments may not cause intoxication per se, they could be considered as a syndrome 
diagnostic of venues where intoxication and harm is likely. The development of standards for licensed 
premises is recommended through international alcohol strategies [1,2]. However, evidence for the 
effectiveness of such measures as standalone interventions is scant [31]. Where management-focused 
interventions have shown success they have typically been backed up by strong enforcement and 
packaged within multi-agency programmes [15,31–33]. The importance of enforcing and monitoring 
licensing legislation is also recognised in international strategies. Ensuring such activity is 
implemented alongside measures to train staff and develop standards should be considered imperative. 
Professionally-managed bars have the potential to reduce drunkenness and so contribute to both 
safer drinking environments and public health. Venue staff can control access to alcohol, manage 
confrontation, provide environments where abusive behaviour is not tolerated, and offer customer care 
services. Whilst we have identified the potential impacts of poor bar management, other drinking 
environments (e.g., private parties, public spaces) offer little opportunity for managing drinkers’ 
behaviour and safety. Recent years have seen a trend in Europe towards reduced alcohol sales in on-
trade premises and increased sales in supermarkets and shops for consumption in private settings, 
driven largely by cheaper off-sales prices [34]. In the longer term, providing well-managed 
environments where people can socialise safely may be a more sustainable strategy for professional 
bar operators than focusing purely on selling large quantities of alcohol. Whilst strategies should aim 
to create well-managed bars that do not permit drunkenness, such practices are likely to be helped by 
regulation that prevents the sale of cheap alcohol elsewhere.  
5. Conclusions 
Preventing harm in drinking environments requires interventions that recognise and address the 
contributors to intoxication. Consistent with international research, our study suggests that venues 
where intoxication occurs can have a clustering of “bad” environmental features that manifest through 
poor managerial care. The variables with the strongest relationships with intoxication ratings were 
permissiveness (identified as a general indifference towards patrons’ behaviours) and later observation 
time. Thus, permissive late night venues are likely to attract individuals who want to get (or are 
already) drunk and provide environments with few behavioural expectations. In such venues, harm 
reduction measures such as plastic glassware can be common, implemented specifically to prevent 
intoxicated aggression turning into serious injury. These measures may be tokenistic; having little 
impacts on sales and profits and being relatively easy for venues to adopt, whether to demonstrate 
social responsibility or meet licensing requirements. However, they do little to address the root causes 
of harm. Our findings suggest that greater focus on managerial practice is needed. All features of the 
physical, social and staffing environment within bars stem from management decisions, including how 
venues are designed, how staff are trained, and how customers are permitted to behave. In some 
circumstances, attracting heavy drinking patrons may represent a commercially attractive model 
despite the poor health and anti-social outcomes associated with drunkenness. While many 
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establishments may be well placed to adopt recognised managerial standards some of the most risky 
will only change when faced with regulation and enforcement.  
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Table A1. Description of observational schedule measurements used in analyses.  
Scale variables Categorical variables 
Label Scale  Scale range Label Yes/No 
Intoxication * Intoxication level of people in the 
venue 
0 no sign of intoxication 9 → everyone is drunk Door staff Staff managing entrance to the venue 
Seating Proportion of the venue floor space 
containing seating  
0 90% or more → 9 <10%  Queue There was a queue to enter the venue 
Entrance fee Entrance fee had to be paid 
Noise Noise level in loudest part of venue  0 very quiet/easy to talk → 9 hurts ears/cannot 
talk 
House rules (entry) House rules displayed at venue entrance  
Crowding a Crowding at busiest time 
(exc.dancefloor) 
0 lots of space → 9 cannot move Dance floor Venue had a designated dance floor area 
Movement a Movement (at busiest time/part of 
venue) 
0 little movement → 9 constant Pool tables Venue had pool tables 
Ventilation b Ventilation in the venue 0 extremely fresh → 9 extremely stuffy/stale TV screens Television screens g visible in the venue 
Lighting b Level of lighting inside the venue 0 bright/can clearly see → 9 very dark/can 
hardly see  
House rules (venue) House rules displayed inside the venue 
Temperature Temperature in the venue 0 very cold → 9 very warm Rock/heavy music Rock/heavy metal music being played  
Clearing c Clearing of tables/other surfaces e 0 always → 9 never Rap/hip hop music Rap or hip hop music being played  
Cleanliness c Extent that indoor premises are kept 
clean (spills, litter) including the 
floor 
0 always → 9 never Pop/dance music Pop or dance music being played  
Alcoholic drink 
promotions 
Cheap drink promotions h offered  
Glass on floor Extent of glass/bottles on venue 
floorf 
0 none → 9 everywhere Low drinks prices Drink prices below average for that city i 
Toilets  Extent that toilets are kept in order 
(e.g., locks) and stocked (soap, toilet 
rolls etc.) 
0 clean/fresh/stocked → 9 vandalised/foul Soft drink promotions  Non-alcoholic drinks promoted j 
Plastic glassware Drinks served in plastic glasses k 
Staff 
monitoring 
To what extent are staff generally 
monitoring all areas of the venue? 
0 constantly monitored → 9 unmonitored Table service Drinks served at tables 
Food service Food available during the observation 
Staff 
coordination 
To what extent do staff seem to be 
coordinated as a team? 
0 constant radio or eye contact → 9 not 
coordinated at all  
Fewer bar staff 30 or more customers per bar server 
Young staff >50% thought to be under age 25 
Staff attitude Are servers cheerful, courteous and 
friendly (CCF) in a professional way 
or distant, unfriendly, stern or even 
rude/obnoxious (DUS)? 
0 all were CCF → 9 all were DUS Male staff >50% male 
Glass collectors Glass collectors working in the venue 
Male clientele >50% clientele were male 
Staff 
boundaries 
Extent that servers maintained 
professional (P) boundaries from 
patrons 
0 all completely P, clear boundaries → all 
socialising with customers 
Young clientele >50% clientele estimated to be <age 22 
Single sex groups >50% clientele in single sex groups 
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Table A1. Cont.  
Scale variables Categorical variables 
Label Scale  Scale range Scale  Label 
Permissiveness Overall decorum /behavioural 
expectations  
0 no offensive/abusive behaviour → 9 anything 
goes 
High alcohol drinks High alcohol content l drinks most 
common 
Police outside Police were outside the venue at entry 
Dancing Proportion of customers dancing 0 <10% → 9 90% or more Outdoor area Outdoor eating/drinking/smoking area 
Sexual  
activity d 
Sexual activity in venue 0 none → 9 explicit sexual contact 100+ customers 100+ customers in venue at peak time 
Sexual 
competition d 
Sexual competition in venue 0 scoping not the focus for anyone → 9 scoping 
the focus of 76–100% 
Later visit Later 50% of observations (per city) 
  
Rowdiness Global rating of rowdiness in the 
venue 
0 none/very rare → 9 out of control   
* Main variable of interest. The following variables were strongly correlated and were combined into single scales measured from 0 to 18: a Crowding and movement  
(r = 0.686; cronbach’s alpha 0.813); b Ventilation and Lighting (r = 0.607; cronbach’s alpha 0.755); c Clearing and Cleanliness (r = 0.788; cronbach’s alpha 0.881);  
d Sexual activity and Sexual competition (r = 0.765; cronbach’s alpha 0.866); e Highest rating from two scales covering tables/other surfaces separately; f Highest rating 
from two scales covering glass/bottles separately; g Typically showing music videos or venue marketing/promotions; h e.g., buy one get one free, free shots; i Based on 
spirits or lager depending on which drink was most commonly being consumed in the venue; j Including energy drinks; k Partly or wholly; l High alcohol: spirits/wine, low 
alcohol: lager/cider/alcopops. 
© 2012 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative 
Commons Attribution license (http://creativecommons.org/licenses/by/3.0/). 
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Abstract
Background: Reducing harm in drinking environments is a growing priority for European alcohol policy yet few
studies have explored nightlife drinking behaviours. This study examines alcohol consumption and blood alcohol
concentration (BAC) in drinking environments in four European cities.
Methods: A short questionnaire was implemented among 838 drinkers aged 16-35 in drinking environments in
four European cities, in the Netherlands, Slovenia, Spain and the UK. Questions included self-reported alcohol use
before interview and expected consumption over the remainder of the night. Breathalyser tests were used to
measured breath alcohol concentration (converted to BAC) at interview.
Results: Most participants in the Dutch (56.2%), Spanish (59.6%) and British (61.4%) samples had preloaded (cf
Slovenia 34.8%). In those drinking < 3 h at interview, there were no differences in BAC by gender or nationality. In
UK participants, BAC increased significantly in those who had been drinking longer, reaching 0.13% (median) in
females and 0.17% in males drinking > 5 h. In other nationalities, BAC increases were less pronounced or absent.
High BAC (> 0.08%) was associated with being male, aged > 19, British and having consumed spirits. In all cities
most participants intended to drink enough alcohol to constitute binge drinking.
Conclusions: Different models of drinking behaviour are seen in different nightlife settings. Here, the UK sample was
typified by continued increases in inebriation compared with steady, more moderate intoxication elsewhere. With the
former being associated with higher health risks, European alcohol policy must work to deter this form of nightlife.
Background
Reducing the negative consequences of drinking and
alcohol intoxication is a key global health priority [1].
The European Region has the highest levels of alcohol
consumption in the world and the greatest proportion of
ill health and premature death attributable to alcohol [2].
Although most alcohol-related deaths occur in older age
groups, the burden of alcohol on mortality and morbidity
falls disproportionately on young people, largely through
acute alcohol-related injuries [3-5]. The relationship
between alcohol and injury is dose-responsive, with
injury risks increasing with blood alcohol concentration
(BAC) [6] and being particularly acute for heavy episodic
drinkers [7]. Studies show that heavy episodic drinking
peaks in the late teenage years and early adulthood [8],
with much alcohol use and harm in this age group taking
place in public drinking environments [9]. Thus, policy
recommendations to reduce harm from alcohol both
internationally and in Europe are focusing on managing
drinking environments, including through regulation,
enforcement, management policies for bars and night-
clubs, bar staff training and care for intoxicated indivi-
duals [1]. However, there are currently little empirical
data available on drinking behaviours in European drink-
ing environments to inform such measures.
There are wide variations in drinking cultures across
Europe. Traditionally, a north-south gradient has been
characterised by daily, moderate consumption of wine
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with food in Southern countries and infrequent heavy
consumption of beer or spirits as an intoxicant in
Northern countries [10]. Whilst cultural differences are
still apparent [10-12], drinking patterns are thought to
be converging across Europe. In particular, recent years
have seen increases in heavy episodic drinking among
young people in many European countries [13], with
concerns that Northern cultures of heavy drinking and
intoxication are spreading [4,14]. However, cross-
national comparisons of alcohol use in young Europeans
typically rely on school surveys of adolescents [13,15].
Data on drinking behaviours in young adults are drawn
largely from general population surveys, that are known
to underestimate consumption [16,17] and provide little
context on nightlife drinking behaviours. A small num-
ber of cross-national studies have examined nightlife
drinking behaviours and associated harms in young Eur-
opeans [11,12] with, for example, higher levels of drun-
kenness having been identified in those from Northern
European countries [11]. However, few European studies
have attempted to measure drinking behaviours actually
in nightlife environments, and none have done so on a
cross-national basis.
Recent single-country studies have used breathalyser
tests alongside surveys to measure alcohol consumption
and intoxication in nightlife settings [18-21]. In the UK,
strong correlations have been found between reported
alcohol use, BAC and intoxication in nightlife, with asso-
ciations found between certain nightlife behaviours (e.g.
preloading [consuming off-licensed alcohol before entering
the nightlife environment]; staying out later) and higher
levels of alcohol consumption and intoxication [18]. Here,
we present findings from a study that used a similar meth-
odology in nightlife environments in four European cities:
Liverpool (UK); Ljubljana (Slovenia); Palma de Mallorca
(Spain); and Utrecht (the Netherlands). While each city
cannot be considered nationally representative, all are pop-
ular nightlife locations selected to be indicative of a range
of nightlife cultures. Thus, UK nightlife is typically charac-
terised by high levels of alcohol use, drunkenness and
related harms including violence [22-24], while reports
suggest that alcohol use and associated violence have also
been increasing in Dutch nightlife settings [25]. The Balea-
ric Islands in Spain have a long history of nightlife linked
to international tourism; while heavy nightlife drinking has
traditionally been limited to tourists, recent years have seen
increasing alcohol use in local youth, linked to the practice
of botellón–the gathering of young people in public places
to consume off licensed alcohol (often before visiting bars
and nightclubs) [26]. Research on nightlife in Slovenia is
scarce; while levels of adolescent alcohol use are relatively
high [27] little is known about nightlife drinking beha-
viours, although associated problems such as violence are
considered rare [28].
The objectives of this study were to examine the
amount of alcohol young adults reported drinking across
the course of a night out in the four cities, and to mea-
sure BAC among drinkers during their night out. The
study aimed to establish and test a cross-national metho-
dology to measure drinking behaviours in nightlife envir-
onments, and to provide an initial assessment of
variation in drinking patterns and intoxication across dif-
ferent European nightlife settings. Developing this knowl-
edge is important in understanding differences in
nightlife alcohol consumption across cultures and conse-
quently in informing the development of appropriate and
culturally relevant measures to reduce harm in drinking
environments. Thus, analyses explore differences
between city samples in reported drinking behaviours
and BAC levels over a night out.
Methods
The study took place in four cities: Utrecht (the Nether-
lands); Ljubljana (Slovenia); Palma de Mallorca (Spain);
and Liverpool (UK). All sites were part of a broader inves-
tigation into alcohol-related harm in drinking environ-
ments [22]. At the time of this study1, Utrecht (population
~300,000) city centre had around 160 nightlife venues
(pubs, bars and nightclubs), with most closing between 2
am and 5 am. Liverpool (population ~435,000) city centre
had 304 nightlife venues, over half of which were licensed
to stay open later than 2 am. Despite being the only capital
city studied, Ljubljana (population ~277,000) had the
smallest number of city centre nightlife venues (n = 41)
that closed between midnight and 5 am. Palma (popula-
tion ~400,000) reported 500 nightlife venues within its
broader municipality area, including those in tourist
resorts surrounding the city; however our study focused
on city centre drinking environments popular with locals,
where closing times were largely between 4 am and 6 am.
In Liverpool, Ljubljana and Palma, the legal age for alcohol
sales was 18. In Utrecht, beer and wine sales were per-
mitted at age 16, with stronger alcohol sales (i.e. spirits)
restricted to those aged 18 and over.
A short questionnaire was developed to examine: the
time at which individuals had started drinking on the sur-
vey night; alcohol consumption up to the point of inter-
view; whether they had preloaded (defined as drinking
alcohol at their own or a friend’s home before going out;
participation in botellón was also recorded in Spain);
expected alcohol consumption over the remainder of the
night; whether they had, or intended to, use illicit drugs
that night; and expected home time. The questionnaire
was based on an existing tool used in UK drinking envir-
onments [18], adapted at a research meeting to be applic-
able in each location and ensure all questions were
translated appropriately. A training package was delivered
to research leads from each country to instruct them on
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consistent implementation of the study. Each research lead
then recruited field researchers from their own city and
repeated the training session with them.
In each city, researchers were instructed to identify
peak periods for nightlife activity and to undertake data
collection at these times in the streets around drinking
venues popular with young people. The study took place
on Thursday, Friday and Saturday nights (September to
November 2010) between 10 pm and 5 am, with study
timings dependent upon local nightlife activity. Recruit-
ment of participants used a structured approach with
teams of two researchers working in parallel and using a
series of different locations in each city for periods of 1 h
at a time. A target sample of 200 participants was set for
each city (based on previous work in the UK [18]); the
eligibility criteria was being a 16-35 year old drinker,
using bars and nightclubs in the relevant city on the
night of survey, and being a national of the survey coun-
try. To meet ethics requirements, researchers were
instructed to visually assess potential participants and
exclude those who were already too intoxicated to parti-
cipate; the number of such individuals excluded ranged
from three in Slovenia to 21 in Spain.
Researchers approached potential participants and
asked them if they had time to complete a short anon-
ymous survey about alcohol. Of 1,495 individuals
approached, 483 refused to participate before the nature
of the survey was explained to them and a further 131
declined after receiving a study explanation. Thus, overall
compliance was 58.9% (Netherlands 66.8%, Slovenia
48.6%, Spain 55.4%, UK 69.3%). For the 881 individuals
consenting, questionnaires were completed by research-
ers through an interview process. Following question-
naire completion, participants were breathalysed using
the Lion 500 alcometer and results were recorded on
their questionnaire. Completed questionnaires were
returned to the UK and entered into a database for analy-
sis using SPSS v17. At this stage, 43 questionnaires were
excluded due to participants being outside of the target
age or nationality range, questionnaires being incomplete
or illegible, or data being clearly inconsistent, leaving a
final sample of 838 (Netherlands n = 204; Slovenia n =
221; Spain n = 191; UK n = 222).
The questionnaire recorded alcohol use by detailing the
number of standard and large drinks of lager/beer, cider,
wine, alcopops and spirits participants had consumed by
interview, and expected to consume over the remainder
of the night. For analysis, drinks were converted to grams
of alcohol using an online conversion tool [29]. To
account for differences in alcohol strengths and serving
sizes across sites, conversions were based on typical stan-
dard/large drink sizes and alcohol strengths in each
country (with information obtained via research leads or
published literature [30]). Thus, the gram value used for
drink types varied between locations with, for example, a
standard glass of wine coded as 16.8 g of alcohol in Slo-
venia and the UK, 11.2 g in Spain and 9.6 g in the Neth-
erlands. For analysis, breath alcohol concentration was
converted to the more commonly used blood alcohol
concentration (%BAC; milligrams of alcohol per 100 ml
of blood) according to established UK ratios [31]. Analy-
sis used chi squared, Kruskal Wallace and logistic regres-
sion. Ethical approval for the study was obtained from
Liverpool John Moores University research ethics com-
mittee in the UK.
Results
A greater proportion of males were surveyed in the Neth-
erlands, Slovenia and Spain, and younger samples
obtained in Spain and the UK (Table 1). In each location,
over three quarters of participants had started drinking at
least 3 h before interview. Around half in the Netherlands
and UK had been in the nightlife environment for < 3 h
when interviewed, whilst most in Slovenia and Spain had
been out for at least 3 h. Based on participants’ expected
home time, the Dutch sample reported the shortest
expected total stay in the nightlife environment (59.5% <
5 h).
Over half of Dutch (56.2%) and British (61.4%) partici-
pants had preloaded on the survey night. In Spain, 25.7%
reported such preloading, yet a further 33.9% reported
having participated in botellón (group drinking of off-
licensed alcohol in public settings). As botellón can be a
form of preloading in those attending bars and night-
clubs, these Figures were combined to give the Spanish
sample preloading levels similar to those in UK and
Netherlands, with levels significantly lower in Slovenia
(34.8%). Gender differences in preloading were only sig-
nificant in the UK, where females reported higher levels
than males (Table 2).
For females, there were no differences between nation-
alities in the median grams of alcohol participants
reported having consumed by the point of interview
(range 50.4 g to 56.8 g; Table 2). However, median BAC
at interview varied significantly, being lowest in Slovenia
(0.05%BAC) and highest in the UK (0.10%BAC). Among
males, both reported grams consumed and BAC varied
significantly, with both being highest in the UK (Table 2).
In all countries, median grams of alcohol consumed by
interview were significantly higher in males than females.
Gender differences in BAC were significant in all coun-
tries except Spain.
To account for varying interview times, alcohol con-
sumption and BAC were analysed by the length of time
between participants’ first alcoholic drink that day and
their survey participation (Figures 1 and 2). For both
sexes, in the shortest time category (drinking < 3 h at
interview) there were no significant differences between
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nationalities in median grams of alcohol consumed by
interview or in BAC. There were also no gender differ-
ences within countries. In all samples, self-reported con-
sumption by interview increased in those who had been
drinking for longer, yet this increase was most pro-
nounced in UK samples (Figure 1). Correspondingly, UK
participants of both sexes measured significant increases
in median BAC as length of time since the first drink
increased (Figure 2). Males from the Netherlands and
Slovenia also saw increases in BAC with time spent
drinking, yet these increases were largely between the
first and second time drinking categories. There were
no differences in BAC by time drinking in females of
other nationalities.
Analysis by interview hour found that median BAC in
UK females exceeded 0.08% in those interviewed at
11.00-11.59 pm, and continued to increase up to the final
UK survey hour of 2.00-2.59 am, where median BAC
reached 0.16%. Similar increases were seen in UK males,
with median BAC exceeding 0.10% at 11.00-11.59 pm
and reaching 0.19% by 2.00-2.59 am. Among females of
other nationalities, median BAC did not increase with
interview time and reached 0.08% only in Dutch females
surveyed at 2.00-2.59 am. In non-UK males, the highest
median%BAC was seen in Slovenia at 2.00-2.59 pm
(0.12%). The Spanish team interviewed latest into the
night and here median BAC remained under 0.08% even
in those surveyed from 4.00 to 5.00 am. Logistic
regression was used to identify demographic and drink
choice factors independently associated with high BAC
(> 0.08%; the highest legal driving limit across the four
study countries (UK) and a commonly used indicator of
intoxication [32,33]). High BAC was associated with
being male, aged > 19, British, having been drinking for
longer at interview, and having consumed spirits prior to
interview (Table 3).
Spirits were among the most common drinks reported
by participants from the UK, Spain and Slovenia (Table 2).
However, Dutch participants more commonly drank beer
and, for females, wine. Among UK females and both sexes
from Spain, spirits accounted for over half of all grams of
alcohol consumed by interview. Beer accounted for the
majority of grams consumed by Dutch males, and over
half of those consumed by British males.
British participants expected to drink the most addi-
tional alcohol over the remainder of their night out,
although differences between nationalities were only sig-
nificant for males. These expected grams of alcohol were
added to those participants reported having already con-
sumed to give an estimate of total alcohol use on the sur-
vey night. For both sexes, this was highest in the UK,
reaching a median of 104.8 g for females and 176.8 g for
males. It was lowest in Slovenia, where median total
grams remained < 70 g for females and < 80 g for males.
In both Slovenia and Spain, total grams did not vary by
gender. Median total grams in Dutch males was closer to
Table 1 Participant demographics and nightlife characteristics at the point of survey
Netherlands Slovenia Spain UK P
n 204 221 191 222
Gender (%) Male 60.3 59.7 64.7 46.8
Female 39.7 40.3 35.3 53.2 0.002
n 204 221 187 222
Age Group (%) 16-19 15.7 15.8 33.0 30.2
20-24 45.6 42.1 33.5 45.0
25-35 38.7 42.1 33.5 24.8 < 0.001
n 204 221 191 222
Hours since first drink at interview (%) Less than 3 hours 20.8 24.9 22.9 24.8
3 to 5 hours 39.1 46.9 54.7 40.5
More than 5 hours 40.1 28.2 22.4 34.8 0.007
n 192 213 170 210
Hours in nightlife setting at interview (%) Less than 3 hours 54.7 25.2 13.9 51.4
3 to 5 hours 25.8 46.3 53.9 28.1
More than 5 hours 19.5 28.5 32.2 20.5 < 0.001
n 190 214 180 210
Expected total hours in nightlife setting (%) Less than 3 hours 17.4 4.2 0.7 4.2
3 to < 5 hours 42.1 34.1 30.3 42.1
5 to < 7 hours 22.1 28.5 40.1 23.1
More than 7 hours 18.5 33.2 28.9 30.6 < 0.001
n 195 214 152 216
Hughes et al. BMC Public Health 2011, 11:918
http://www.biomedcentral.com/1471-2458/11/918
Page 4 of 11
119
that in British males (Table 2), yet in Dutch females med-
ian total grams was more akin to that in females from
Spain and Slovenia. In all samples, consuming the total
expected grams would have meant most participants
drank enough to constitute binge drinking (here defined
as drinking > 6 [female] or > 8 [male] UK units of alcohol
in one session [11], equivalent to > 48 g of alcohol for
females and > 64 g for males; range 61.6% of males in
Slovenia to 96.0% of males in the UK).
In addition to alcohol consumption, 10.7% of the sam-
ple reported having used, or intending to use, illicit
drugs on the night of survey, predominantly cannabis
(73.3%) followed by cocaine (30.2%). Drug use was most
commonly reported by Spanish participants (21.3%,
compared with 6.0%, 8.1% and 9.0% in the Dutch, Brit-
ish and Slovenian samples respectively).
Discussion
Our study faced a number of limitations beyond those
common to nightlife research [18,34]. Differences in night-
life habits meant that interviews were not conducted at
consistent times in each study site but rather were targeted
at the busiest periods in each city. Thus, we did not attempt
to recruit representative samples of nightlife users but
rather prospective samples indicative of the range of indivi-
duals participating in recreational drinking at peak times.
With study implementation limited to one city in each
country, sample sizes relatively small and overall compli-
ance at 58.9%, findings should only be extrapolated with
caution.
Recording alcohol consumption across four cultures
was complicated by variations in alcoholic drink types
and measures. Thus, we recorded the numbers of
Table 2 Alcohol consumption and %BAC at interview and total expected alcohol consumption on the night out
Females Males
Netherlands Slovenia Spain UK Pa Netherlands Slovenia Spain UK Pa
% having preloaded
(including botellón in Spainb)
58.8 38.2 59.0 70.3 <
0.001
54.5 32.6 60.5 51.0 <
0.001
Median grams of alcohol reported to have been
consumed by interview
54.4 50.4 50.4 56.8 0.147 92.8 64.0 70.4 104.0 <
0.001
% having consumed drink type by
interview
Lager/
Beer
55.6 32.6 21.2 16.1 <
0.001
85.4 56.1 40.5 75.0 <
0.001
Cider 1.2 0 0 9.3 <
0.001
0.8 0 0 14.4 <
0.001
Wine 60.5 46.1 22.7 28.8 <
0.001
9.8 25.8 9.1 7.7 <
0.001
Alcopops 9.9 1.1 30.3 16.1 <
0.001
7.3 1.5 28.1 5.8 <
0.001
Spirits 35.8 59.6 71.2 85.6 <
0.001
26.8 58.3 74.4 71.2 <
0.001
% of grams of alcohol reported by
overall sample accounted for by drink
typec
Lager/
Beer
39.6 17.2 14.0 12.0 79.2 35.2 20.8 53.1
Cider 0.5 0.0 0.0 4.9 1.1 0.0 0.0 8.2
Wine 37.6 45.8 11.8 20.7 3.4 24.6 3.8 3.8
Alcopops 3.5 0.5 9.6 5.9 2.0 0.9 12.1 1.2
Spirits 18.8 36.5 64.7 56.5 14.3 39.3 63.3 33.6
Median %BACd at interview 0.07 0.05 0.06 0.10 <
0.001
0.09 0.08 0.07 0.13 <
0.001
% with BAC > 0.08% 34.6 34.8 34.8 58.5 <
0.001
58.7 50.8 47.1 70.9 0.002
Median expected grams of alcohol to be
consumed over the remainder of the nighte
22.4 17.6 16.8 40.0 <
0.001
33.6 18.4 16.8 62.4 <
0.001
Median grams of alcohol over whole nightf 76.8 66.4 72.0 104.8 <
0.001
139.2 79.2 87.2 176.8 <
0.001
% expecting to binge drinkg 80.5 67.9 63.8 82.5 0.026 85.8 61.6 72.3 96.0 <
0.001
Statistics use chi squared and Kruskal-Wallis. Missing data: preloading n = 13; drinks types/grams of alcohol at interview n = 9; BAC n = 3.
aP between locations; bSpain: males 24.4% preload, 36.1% botellón, females 27.9% preload, 31.1% botellón. cTotal grams of alcohol consumed by interview for
individuals within each category were summed by drink type to show the proportion of grams reported by the sample that was accounted for by different drink
types. d milligrams of alcohol per 100 millilitres of blood; legal driving limits are 0.08%BAC in the UK and 0.05% BAC in Netherlands, Slovenia and Spain. e
Limited to the 691 individuals who were able to provide an estimate. f Including grams of alcohol consumed by interview and expected additional grams over
the remainder of the night. gSum of grams consumed by interview and expected additional grams over the remainder of the night greater than 48.0 grams for
females and 64.0 grams for males.
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different drinks individuals reported in two size cate-
gories and converted these to grams of alcohol based on
local standard drink sizes and strengths. The reliability
of alcohol estimates will be further constrained by varia-
tions in self-poured alcohol consumed during preloading
[35] and recall issues [34]. Studies suggest that heavier
drinkers can be more likely to underestimate their alco-
hol consumption [36,37], an effect potentially seen
among UK participants in our study. Thus, UK females
reported a similar median of grams of alcohol at inter-
view to females of other nationalities but had signifi-
cantly higher median BAC, suggesting that alcohol use
may have been under-reported (Table 2). The use of
breathalysers provided a mechanism for recording a
more comparable measure of intoxication across cities,
although the same BAC can have different effects on
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different people and consequently BAC is not a reliable
measure of drunkenness [34]. Further, individuals who
were severely intoxicated were excluded to meet ethical
requirements, meaning median reported alcohol con-
sumption and BAC are likely to be underestimated.
Despite training researchers in identifying such indivi-
duals for exclusion, differences in researchers’ cultural
and personal perceptions of intoxication may have intro-
duced further bias to the samples obtained. However,
even in Spain where the number excluded was highest,
such individuals represented only 5.8% of potential par-
ticipants. Finally, the validity of responses to questions
on expected behaviours (alcohol use, home time) post
survey could not be verified in our study, and in parti-
cular several participants (n = 147, 17.5%) felt unable to
provide an estimate of how much additional alcohol
they would consume that night.
This investigation into drinking behaviours in European
nightlife found high levels of alcohol consumption in all
cities. The majority of individuals reported consumption
equivalent to levels commonly used to measure binge
drinking [11], and by the point of interview median
reported alcohol consumption had already reached binge
drinking levels for both sexes, with many individuals
intending to continue drinking. Despite screening out
those assessed as too drunk to participate in the survey,
56.2% of all males and 42.7% of all females had BACs
greater than 0.08%. However, significant differences were
seen between nationalities in most measures of alcohol use.
Specifically, participants from the UK had significantly
higher BACs at interview and expected to consume the
greatest total grams of alcohol across the course of their
night out (Table 2). In line with the characterised north-
south divide in drinking cultures in Europe [10], the lowest
BACs and expected consumption levels were seen in the
southern countries (Slovenia and Spain). In all countries,
reported alcohol use and BAC were higher in males than
in females, although differences were not always significant.
A range of studies have documented the high levels of
alcohol use and intoxication in UK nightlife users
Table 3 Adjusted odds ratios (AOR) for high blood alcohol concentration (> 0.08%BAC) at interview
AOR 95%CIs P
Gender Female (Ref) *
Male 1.53 1.07-2.19
Age Group 16-19 (Ref) ***
20-24 2.50 1.66-3.78
25-35 1.96 1.28-3.01
Country Slovenia (Ref) **
Spain 0.89 0.54-1.46
Netherlands 1.17 0.75-1.83
UK 2.26 1.43-3.58
Time spent drinking by point of interview Less than 3 hours (Ref) ***
3 to 5 hours 2.26 1.50-3.41
More than 5 hours 3.62 2.28-5.74
Preloaded (or botellón) No (Ref) 0.185
Yes 1.25 0.90-1.73
Consumed prior to interview:
Lager/Beer No (Ref) 0.227
Yes 1.26 0.87-1.85
Cider No (Ref) 0.601
Yes 1.30 0.49-3.46
Wine No (Ref) 0.700
Yes 0.92 0.61-1.39
Alcopops No (Ref) 0.851
Yes 1.06 0.60-1.86
Spirits No (Ref) *
Yes 1.59 1.07-2.34
Had or intended to use illicit drugs on survey night No (Ref) 0.876
Yes 0.96 0.57-1.62
*P < 0.05, **P < 0.01, ***P < 0.001; 95%CIs = 95% confidence intervals
Analysis uses logistic regression with all shown demographic and nightlife variables entered into the model. Missing data values limited the sample to 750.
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[18,23]. Cross-national studies have suggested they are
also at increased risk of social harms associated with
their drinking, particularly violence [11]. This culture of
intoxication is clearly apparent in our study, with find-
ings indicating that many UK nightlife users fail to mod-
erate their drinking across a night out. Thus, whilst
BAC and grams of alcohol consumed by interview in
individuals from the Netherlands, Slovenia and Spain
increased more moderately or not at all with the time
spent drinking, in UK participants both continued to
increase on a substantially steeper trajectory. Further,
median %BAC increased with interview time in UK
respondents, with both genders exceeding a median of
0.08%BAC by the 11.00-11.59 pm time period and
reaching at least double this level by 2.00-2.59 am.
Notably, median BAC at interview was higher in UK
females than that of males of other nationalities. These
findings are consistent with UK nightlife being a consid-
erably more intoxicated environment than that in other
European countries.
There is a growing evidence base on the effectiveness of
strategies to reduce alcohol-related harm in drinking
environments. Studies suggest that measures including
targeted enforcement in venues associated with alcohol-
related problems and bar staff training can be effective,
particularly when integrated into broader, multi-agency
programmes that mobilise communities into co-ordinated
action [38,39]. Regulatory measures that reduce the avail-
ability of alcohol through, for example, restrictions on
alcohol outlet density and increased alcohol price, are also
likely to have significant effect but are rarely used in prac-
tice [40]. However, most evidence on the effectiveness of
interventions in drinking environments stems from studies
outside of Europe (North America and Australia), with
European evidence limited largely to studies in northern
European countries (UK and Scandinavian countries
[9,38]). These interventions are often designed to reduce
alcohol-related crime and violence in cultures of intoxica-
tion. Such interventions may not be appropriate to tackle
the smaller proportion of individuals drinking heavily in
other countries. A study of nightlife risk behaviours in
young Europeans suggested that drink driving may be a
particular issue for those from southern countries [12,41].
Strategies to reduce alcohol-related harm in drinking
environments should not limit their attention to on-
licensed alcohol consumption. Preloading has been identi-
fied as a major feature of nightlife participation in several
countries [36,42-44], and has been associated with greater
alcohol consumption in nightlife users as well as involve-
ment in violence [23,44]. No independent associations
were found between preloading and high BAC in our
study, although preloading was found to be widespread.
Over half of participants of both genders from the UK,
Netherlands and Spain, and a third from Slovenia, had
consumed alcohol before going to bars and nightclubs on
the survey night. Gender differences in preloading were
only significant in the UK, where females reported higher
levels than males. Preloading can be undertaken for a vari-
ety of reasons including to save money (through consump-
tion of cheaper off-licensed alcohol), to achieve
drunkenness and to socialise with friends. This latter rea-
son may be particularly important for British females, for
whom the act of getting ready to go out is often a pro-
tracted social process that can itself form a key part of the
night out [45]. Although the drivers behind female pre-
loading in the UK have yet to be fully explored [46], fac-
tors around safety, confidence and group bonding may
also be important for young women preparing to visit an
environment perceived as sexually and physically aggres-
sive. These issues require further research, as do the lower
levels of preloading identified among the sample from
Slovenia.
In Spanish participants, around half of those classed as
preloaders had participated in botellón, a phenomenon of
drinking in public places that has become increasingly
widespread among Spanish youth and is appearing in
other southern European countries (e.g. Portugal [47]).
Like preloading in other settings (e.g. homes, college resi-
dences [43]), a key reason for participation in botellón is
the lower price of off-licensed alcohol compared with
that in bars and nightclubs [26]. Preloading with off-
licensed alcohol can mean that bars and nightclubs face
an increasingly intoxicated customer base, which is likely
to hamper strategies that aim to reduce harm in drinking
environments through, for example, promoting responsi-
ble beverage service and bar management.
Studies of the Spanish botellón and youth drinking
elsewhere in Europe are noting a shift in the type of alco-
hol consumed by young people in southern Europe, char-
acterised by greater beer and spirits consumption [14,48].
Across Europe in general, traditional preferences (parti-
cularly among males) for wine in southern countries and
beer or spirits in northern countries [4,10] have dimin-
ished in recent years, although wine and beer continue to
account for the greatest share of alcohol use in most
southern and northern countries respectively. In 2002,
spirits were found to account for less than a third of alco-
hol consumption across each of the 15 European Union
countries and Norway [4]. In contrast, our study of
young adults in nightlife environments found a prefer-
ence towards spirits in both sexes from all participating
countries except the sample from the Netherlands. In
particular, over 70% of Spanish participants had con-
sumed spirits prior to interview, with spirits accounting
for almost two thirds of all grams of alcohol consumed
by the Spanish sample. Although spirits are often con-
sumed during botellón [48], spirits consumption was
most common in those who had only consumed alcohol
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in bars and nightclubs (83.1%, compared with 64.4% of
botellón participants and 74.5% of pre-drinkers, P <
0.05). Spirits increase BAC more rapidly than consump-
tion of other drink types [49] and have been associated
with greater alcohol consumption, more frequent risky
drinking occasions, and drinking motives focused on fun
and drunkenness [50]. In our study, consumption of spir-
its was independently associated with having a BAC >
0.08% at interview. The strong preference for spirits in
our samples thus provides support for a growing normal-
isation of intoxication among young Europeans.
Drinking behaviours in European nightlife settings will
be influenced by a range of social, cultural, economic and
environmental factors, including the availability and
affordability of alcohol. For example, although findings are
mixed, studies suggest that greater density of alcohol out-
lets and longer opening hours are associated with
increased alcohol use and related harms [51,52]. The price
of alcohol also has a strong influence, particularly in
young people, and studies show that alcohol has become
more affordable in most European countries over recent
years [53]. However, national economic analyses say little
about local conditions, and factors including cheap drinks
promotions in nightlife venues and large discrepancies
between on and off licensed alcohol prices will impact on
how and where young people drink over the course of a
night out. Equally, the drinking environment in licensed
premises (e.g. crowding, poor cleanliness), bar manager
and staff practice (e.g. service of alcohol to drunk custo-
mers), and local alcohol policy and enforcement activity
(e.g. policing of problem premises, punishment of sales of
alcohol to minors) may all affect drinking behaviours and
alcohol-related harm [22,38]. There is currently a lack of
data on such factors within different European drinking
environments and whether they are driving the differences
in drinking patterns identified in this study.
Conclusions
This study has provided an examination of drinking
behaviours and BAC among young people in four Eur-
opean drinking environments. High levels of preloading
and alcohol use were seen in nightlife in all cities. Exces-
sive alcohol use can lead to a wide range of health and
social harms, including violence and unintentional injury,
risky sexual behaviour, anti-social behaviour, and poor
educational and work performance. Critically, occasional
heavy drinking sessions also increase an individual’s risk
of later mortality through an alcohol-related disease [54].
With alcohol already a leading cause of death in young
Europeans [55], the high levels of alcohol use seen in our
study emphasise the need for co-ordinated strategies to
reduce harm in drinking environments. However, while a
wide range of drinking patterns was present in all cities
studied, those in Spain, Slovenia and the Netherlands
were largely characterised by steady, more moderate
intoxication compared with escalating inebriation in the
UK. As drinking patterns, alcohol policy and commercial
interests converge across Europe, the challenge for public
health is to ensure that models of escalating inebriation
in nightlife environments are replaced rather than
replicated.
Endnotes
1Data on drinking environments were obtained by
research partners from the relevant authorities in each
city.
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ABSTRACT
Aims Reducing alcohol-related harm in young people is a major priority across Europe. Much alcohol use and
associated harm in young people occurs in public drinking environments. This review aims to identity environmental
factors in drinking establishements that are associated with increased alcohol consumption and associated harm and
to understand the extent of study in this area across Europe.Methods A systematic literature search identified studies
that had explored associations between physical, staffing and social factors in drinking environments and increased
alcohol use or alcohol-related harm. Results Fifty-three papers were identified, covering 34 studies implemented in
nine countries. Most studies had been implemented in non-European countries andmany had collected datamore than
a decade prior to the review. The majority had used observational research techniques. Throughout the studies, a wide
range of physical, staffing and social factors had been associated with higher levels of alcohol use and related harm in
drinking environments. Factors that appeared particularly important in contributing to alcohol-related problems
included a permissive environment, cheap alcohol availability, poor cleanliness, crowding, loud music, a focus on
dancing and poor staff practice. However, findings were not always consistent across studies. Conclusions Drinking
establishments, their management and the behaviours of the young people who use them vary widely across Europe.
While international research shows that environmental factors in drinking settings can have an important influence
on alcohol-related harm, there is currently a scarcity of knowledge on the relevance and impacts of such factors in
modern European settings. Developing this knowledge will support the implementation of strategies to create drinking
environments in Europe that are less conducive to risky drinking and alcohol-related harm.
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INTRODUCTION
Reducing alcohol use and related harm in young people is
a major European public health priority [1]. Young Euro-
peans typically consume greater quantities of alcohol per
drinking session than older drinkers [2], andmany report
binge drinking and drunkenness [3,4]. These drinking
patterns are reflected in the disproportionate burden of
alcohol-related harm seen in young Europeans. More
than 25% of deaths in 15–29-year-old males and more
than 10% in females are associated with alcohol use,
occurring largely through violence, road traffic crashes
and unintentional injuries [5]. Although drinking pat-
terns vary widely across Europe, many countries have
seen increasing levels of hazardous and harmful alcohol
consumption in young people in recent years [5]. Even in
southern European countries such as Italy, Portugal and
France, where drinking cultures have been characterized
traditionally by daily, moderate consumption with meals
[2], prevalence of heavy episodic drinking in 15–16-year-
olds has increased over the last decade (five or more
drinks on one occasion, as measured by the European
REVIEW doi:10.1111/j.1360-0443.2010.03316.x
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School Survey Project on Alcohol and other Drugs
(ESPAD) survey[6]). This has raised concerns that drink-
ing patterns associated typically with northern European
cultures, including heavy alcohol use for the purpose of
intoxication, are spreading across Europe [7].
Much alcohol use by young Europeans takes place in
public drinking environments, such as pubs, bars and
nightclubs (drinking venues) [8].Well-managed drinking
venues can provide some level of social protection for
drinkers (e.g. preventing drunk customers from accessing
more alcohol), yet at the same time the convergence of
large numbers of drinkers in public places creates condi-
tions conducive to harm (e.g. confrontation and encoun-
ters with aggressive strangers). Thus, public drinking
environments see high levels of alcohol-related harm,
including drunkenness, aggression, sexual assault,
public disorder, unintentional injury, drink driving and
road traffic crashes [9–14]. However, studies exploring
alcohol-related harm in drinking environments often find
that large proportions of incidents are concentrated in
and around just a small proportion of drinking venues
[15,16], suggesting that certain characteristics of these
venues are contributing to alcohol-related problems.
Thus, over the last few decades researchers have used a
range of techniques to explore associations between envi-
ronmental factors in drinking venues and alcohol use
and related harm [17,18]. Among the most influential
has been the work of Graham et al. [19–26] in Canada
and Homel et al. [27–37] in Australia. Their research has
facilitated the development of interventions to modify
environmental factors in drinking environments to make
them less conducive to alcohol-related harm [17]. Thus,
staff training and venue risk assessment in Canada, and
community prevention measures incorporating codes of
practice for drinking venues in Australia, have achieved
reductions in aggression occurring in drinking environ-
ments [17].
Similar preventionmeasures have been developed and
implemented successfully in Europe [e.g. the Stockholm
Prevents Alcohol and Drug Problems (STAD) project
in Sweden [38–41]]. Overall, however, there is limited
knowledge regarding alcohol-related harm in European
drinking venues, what environmental factors may con-
tribute to this andwhat canbedone to reduce it [42].With
increasing hazardous and harmful drinking among
young people, strengthening the European evidence base
to inform the development of healthier drinking environ-
ments is crucial. This paper reports the findings from a
systematic literature review undertaken as the first stage
of a multi-country study of drinking environments in
Europe.TheAlcoholMeasures for Public Health Research
Alliance (AMPHORA) study is exploring environmental
influences on alcohol use and related harm in pubs, bars
and nightclubs in four European countries: the Nether-
lands, Slovenia, Spain and the United Kingdom. The
systematic literature review sought to identify existing
studies in this areaand their outcomes, andparticularly to
understand the extent of study in this area across Europe.
A SYSTEMATIC REVIEW OF
THE LITERATURE
Methods
Ten health, social sciences and education databases and
10 key websites (see Fig. 1) related to alcohol research
were searched for studies published since 1990. A com-
prehensive search strategy was developed using a com-
bination of free text and controlled English language
vocabulary terms, and adapted for each database. Full
details of the search strategy used are available on
request from the authors. The combined searches
retrieved 5114 papers. A database of retrieved literature
was compiled using the Endnote software package.
Following title review and removal of duplicates, 535
papers were identified for abstract review. Of these, 98
were selected for full text review. Database and website
searches were supplemented by checking the reference
lists of retrieved papers, relevant reviews and book chap-
ters, identifying a further 34 studies. Full text could not
be accessed for five papers, leaving a total of 127 papers
that were examined for inclusion (see Fig. 1).
The literature review intended to identify published
studies that had explored associations between environ-
mental factors in drinking venues and alcohol-related
harms. Consequently, a broad inclusion criterion was
adopted covering any study type that linked environmen-
tal factors to drinking behaviours (e.g. drunkenness)
and harms including injury, assault, road traffic crashes,
crime and service of alcohol to underage or drunk cus-
tomers. Descriptive studies that solely hypothesized links
between environmental factors and harm were excluded
[43], but qualitative studies in which researchers had
observed the circumstances surrounding alcohol-related
harm were included, even if no statistical analysis had
been undertaken. The review focused on environmental
factors that could be identifiable through naturalistic
observational research (the method to be used in the
present study) andmodified locally through environmen-
tal interventions. Consequently, factors such as staff
length of service and level of training [44], patron char-
acteristics (e.g. age, ethnicity, individual activities, drink-
ing group composition) [45–47], and factors dependent
on regulation such as hours of alcohol service [48,49]
were not included.
RESULTS
A total of 53 papers were identified in the review, cover-
ing 34 studies conducted in nine countries: United States,
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n = 12 [44,50–62]; Australia, n = 8 [27–37,48,49,63–
65]; United Kingdom, n = 5 [66–70]; Canada, n = 3
[19–26]; France, n = 2 [71,72]; Bulgaria = 1 [73]; the
Netherlands, n = 1 [45–47]; Spain, n = 1 [74]; and
Sweden, n = 1 [39–41].Two-thirds (n = 22) of the studies
had used observational research techniques, often in
combination with other research methods including
qualitative interviews, survey data, secondary data
analyses (e.g. police-recorded crime data), patron breath-
alyser tests and alcohol purchase attempts using pseudo-
drunk actors. Most were naturalistic observations,
although some included experimental techniques (e.g.
adjustingmusic volume). Several studies had used similar
research methods, incorporating tools initially developed
by Graham et al. in Canada (e.g. [19–25,32–37,58,69,
70]). Other study types included retrospective surveys,
cross-sectional and time-series analyses, experimental
studies and randomized controlled trials.
The environmental factors identified in the studies as
being associated with increased or reduced alcohol use
and harm were grouped into three categories [17]:
physical factors, social factors and staffing factors.
Table 1 shows those environmental factors in drinking
venues that have been associated with increased or
reduced measures of alcohol use and access (higher con-
sumption, intoxication, service to drunk or underage
customers), and the countries in which these links have
been identified. The review identified 13 studies in this
area, five of which had been conducted in Europe. Six of
the identified studies reported on data that had been col-
lected over a decade prior to the review (1998 or earlier
[20,45–47,50,51,63,64]), including three US studies
and all studies from Australia, Canada and the Nether-
lands. Dates of data collection were not published for
two French studies (published 2004 [71] and 2008
[72]). The Swedish study identified was conducted at
Figure 1 Search strategy: literature
sources and process
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three different time-periods (1996, 1999, 2001[39–41])
and findings relating to environmental factors were not
consistent between study periods. Table 2 shows envi-
ronmental factors in bars and nightclubs that have been
associated with alcohol-related harm (e.g. aggression,
crime, injury and drink driving), and the countries in
which these links have been identified. Twenty-three
studies in this area were identified, seven of which had
been conducted in Europe. Fifteen studies had concluded
data collection over a decade prior to the review (1998
or earlier [19–23,26–37,55–57,63–67]). Dates of data
collection were not provided for two studies published
in 2000 (United Kingdom [68]) and 2007 (United States
[58]).
Physical factors associated with higher levels of alcohol
use and harms
A range of physical factors, including poor ventilation,
poor cleanliness, crowding, noise, low lighting, high
temperature, shabby decor and low maintenance, have
been associated with increased aggression in bars and
nightclubs in various countries, either individually or
combined when measuring the overall bar environ-
ment (Table 2). However, such combined measures can
produce contradictory results and have been associated
with lower levels of crime in UK nightclubs. In Canadian
bars, many of these physical factors have also been asso-
ciated with higher levels of patron intoxication (Table 1).
In Europe, loud music volume has been linked to faster
drinking speed and alcohol consumption in the Nether-
lands and France, but to lower levels of over-serving
in Sweden (the sale of alcohol to individuals who are
already drunk, measured through sales to pseudo-drunk
actors; however, relationships between music level and
over-serving were not seen in a follow-up study). Studies
have also found over-serving to be more likely in less
crowded venues, while in Sweden, ‘average’ ratings of
cleanliness in washrooms have been related to a higher
likelihood of over-serving than either ‘good’ or ‘bad’
ratings. In the United Kingdom, low-impact resistant
glassware (which breaksmore easily) has been associated
with increased injuries to bar staff. Here, the low-impact-
resistant glassware was marketed as ‘toughened’ glass-
ware and was being tested for its utility in reducing
injuries in bars.
Table 1 Environmental factors associated with alcohol use and service practices.
Environmental factor
Country in which links identified
USA Australia Canada Netherlands France Sweden Bulgaria
Physical factors Poor ventilation ↑•
Poor cleanliness ↑• a
Crowded venues ↓ ↑• ↓
Crowded dance floors ↑b
Noisy, loud music ↑• ↑ ↑ ↓c
Lighting ↑b
Venue style ↓d b ↑•e
Social factors Cheap drinks, drinks promotions ↑• ↑+ b
Permissive environmentf ↑• ↓
Live bands, juke boxes, discos, dancing ↑b ↑ ↑• ↑
Food availability ↓•
Staff factors Younger staff ↑
Friendly staff ↓•
All female staff ↓•
Warning signs, staff policiesg ↓
Continuing to serve drunk customers ↑
References [44,50–54] [63,64] [20] [45–47] [71,72] 39–41 [73]
Key to symbols: •: intoxication; : alcohol use, binge drinking, high risk drinking, abusive drinking; : over-serving (to pseudo-drunk customers);
+ : underage drinking;: drinking speed; ↑: indicates an increase associated with the environmental factor; ↓: indicates a decrease associated with the
environmental factor. a‘Average’ hygiene in restrooms was associated with reduced service refusal to pseudo-drunk customers, compared with
‘good + bad’ hygiene. bLinked through qualitative/ethnographic research without statistical analysis [48]—moderate lighting observed to be associated
with increased risk of alcohol abuse, compared with bright or low lighting; tranquil artwork observed to be associated with controlled social drinking.
cProbability of over-serving was higher at a communicable noise level, than at high level, low level or no music. dUpscale establishment. eShabby decor,
no theme, low expenditure on furnishings, low maintenance. fCanada: ‘anything goes’ atmosphere, swearing and overt sexual contact. Sweden: poor
overall order at the premises. gAgainst the service of alcohol to drunk customers. Only findings that have been associated with increases or reductions
in alcohol measures are shown. Thus findings where associations were absent, mixed or unclear are not included in the table.
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Social factors associated with higher levels of alcohol
use and harms
A permissive environment (e.g. ‘anything goes’ atmo-
sphere, rowdiness, permitting underage patrons; see
Tables 1 and 2), drinks promotions and a focus on music
and dancing in bars have been associated with higher
levels of alcohol use, intoxication and aggression across a
range of studies and countries (Tables 1 and 2). In Aus-
tralia, visiting venues where entertainment focused on
music and dancing was linked to increases in a combined
‘alcohol-related harm’ category covering injury, drink
driving, crime, argument or fight, accident or time off
work. The type of music being played (e.g. pop, hip-hop,
house music) has also been highlighted as a contributor
to drinking behaviours and alcohol-related harm in
several studies [31,50,70], although this was not
explored in detail in this review. In qualitative research in
Bulgaria, discounted drinks promotions were linked to
underage drinking. Despite the relatively consistent
link between permissive environments and aggression
across studies and countries, in Sweden venues in which
overall order was under control showed higher levels of
over-serving.
The presence of games (e.g. pool tables) in drinking
venues has been linked to increased aggression in a
Table 2 Environmental factors associated with alcohol-related problems.
Environmental factors
Countries in which a link has been identified
USA Australia Canada UK Spain Bulgaria
Physical
factors
Poor ventilation/smokiness ↑• ↑• ↑•
Poor cleanliness ↑• ↑• ↑• ↑• 
Crowded venues/dance floors/bars ↑• ↑• ↑•
Noisy, loud music ↑• ↑•a ↑• ↑•
Low lighting ↑•
High temperature ↑•
Combined variable including the above ↑• ↑• ↑↓
Seating ↑•b ↑•c
Low impact-resistance glassware ↑+
Unattractive bars (e.g. shabby) ↑• ↑•
Line up ↑•
Social
factors
Cheap drinks and drinks promotions ↑• ↑• ↑•
Permissive environmentd ↑•a ↑• ↑• ↑•  ↑•
Games (e.g. pool, billiards) ↑• ↓•e ↑• ↑•  ↑•
Dancing, juke boxes, discos, bands, etc. ↑• ↑•  ↑•
Illegal activity (e.g. drugs, prostitution) ↑• ↑• ↑• ↓•f
Beer, spirits, high volume alcohol sales ↑• 
Non-alcoholic drinks on sale ↓
Drunk customers ↑• ↑• ↑•  ↑•
Availability of food ↓ ↓• ↓•
Staff factors Staff characteristics ↑•(Most) ↓•g ↓•(All )
Poor staff control/practice ↑•h ↑• i ↑•j,k ↑l
Staff intervention ↑•m ↓m ↑•n ↓•m •o
Ineffective security staff ↑• ↑• ↑• ↑•a
Presence of security staff ↑↓• ↑• ↑• ↑•P
Low staff : patron ratio ↑•
References [54–62] [27–37,48,49,63–65] [19–26] [66–70] [74] [73]
Key to symbols: •: aggression, violence, assaults;: crime, police complaints/call-outs;: drink driving; + : staff injury;: alcohol-related harm (injury,
drink driving, crime, violent argument or fight, accident, time off work); ↑: indicates an increase associated with the environmental factor; ↓: indicates
a decrease associatedwith the environmental factor. aLinked through qualitative/ethnographic researchwithout statistical analysis. bLack of seating, low
comfort. cSeating in rows. dFor example, low decorum expectancies, rowdiness, swearing, sexual contact, underage patrons. eBoredom associated with
aggression; entertainment (e.g. game machines, quizzes, stage shows) reduced boredom. fHigher drug use. gFriendlier security staff. hStaff drinking.
iContinuing to serve drunk people. jAbility to identify and handle problems. kCustomers having 2+ drinks/hanging around at closing time. lPresence of
underage customers. mID checks. nStaff intervention with drunk customers. oPhysical staff intervention (cf. non-physical) with disorderly customers
increased perceptions of violence in a venue. PBased on perceptions of violence in venues with or without security staff. Only findings that have been
associated with increases or reductions in alcohol-related harm are shown. Thus findings where associations were absent, mixed or unclear are not
included in the table.
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range of countries. However, in Australia higher levels of
aggression have been related to boredom in bars, with
entertainment including game machines, stage shows
and quizzes found to relieve boredom. Illegal activities
such as drug use, drug dealing and prostitution in drink-
ing venues have been associated with aggression in the
United States, Australia and Canada. In UK nightclubs,
however, higher aggression has been found in venues
with less illicit drug use. Sales of beer, spirits and high
alcohol content drinks have been associated with
increased aggression and drink driving, and sales of non-
alcoholic drinks with reduced police complaints. The
availability of food has also been linked to lower levels of
police complaints, as well as to lower intoxication and
aggression. The presence of high proportions of drunk
customers in bars and nightclubs has been associated
with increased aggression across a range of countries.
Staffing factors associated with higher levels of alcohol
use and harms
No European studies were identified that linked staffing
factors to levels and patterns of alcohol use (Table 1).
Elsewhere, venues with friendly or all-female staff have
been associated with lower levels of patron intoxication,
while younger members of staff have been found to be
more likely to serve pseudo-drunk customers. A low staff
to patron ratio has been associatedwith increased aggres-
sion in Australia. In Canada [24], the staff to patron ratio
was not found to be related to incidence of aggression,
but a high staff to patron ratio was associated with
increased severity of staff aggression (factors that were
associated with severity of aggression are not included
in Table 2).
Poor staff control and practice (e.g. ability to handle
problems, continuing to serve drunk customers, drinking
while working) has been associated with increased
alcohol consumption, aggression, crime and other harms
in several non-European studies. Although staff practice
has been explored in observational studies in the United
Kingdom, no clear relationships between staffing, aggres-
sion and crime have been identified [69,70]. However, in
one UK study that involved participants viewing sce-
narios of staff intervention practices in bars, levels of vio-
lence in bars were perceived to be higher when staff used
physical rather than non-physical intervention with
disorderly customers. Staff intervention with drunk cus-
tomers has been associated with increased aggression in
observational research in Australia. However, identity
(ID) checking has been associated with reduced aggres-
sion. In US studies, ID checking has been linked to both
increased aggression and reduced crime. Several studies
have found the presence of security staff (e.g. door super-
visors, ‘bouncers’) to increase aggression, although in
the United States findings have been mixed. However,
ineffective security staff (e.g. aggressive, permissive) have
been linked consistently to aggression in several coun-
tries, and observed to be involved in many incidents of
violence in Bulgaria. Over-serving has been found to be
less likely in venues that have warning signs against the
service of alcohol to drunk customers. Over-serving has
itself been associated with higher levels of patron alcohol
consumption.
DISCUSSION
This systematic literature review aimed to identify pub-
lished studies that had explored associations between
environmental factors in drinking venues and measures
of alcohol use and related harm. A broad inclusion crite-
rion was adopted, which identified 34 studies reported in
53 papers. The studies had used a variety of quantitative
and qualitative methods which examined different mea-
sures of bar environments and behaviours associated
with them. Further, results and conclusions had been
drawn from qualitative, bivariate and multivariate analy-
ses, allowing different levels of correction for confound-
ing effects. However, the purpose of the reviewwas not to
assess in depth the strength of associations between envi-
ronmental factors and alcohol-related outcomes, but
rather to gain a better understanding of existing litera-
ture and study methods to inform new European
research (AMPHORA). The review found that the major-
ity of existing literature on drinking environments
stemmed from non-European countries. More than two-
thirds of studies (n = 23; 37 papers) had been conducted
in the United States, Australia or Canada. Just 12 had
been conducted in European countries, and five of these
had been implemented in the United Kingdom. However,
themajority of both European and non-European studies
identified in the review had incorporated some form of
observational research and several had used similar
research tools, developed originally in Canada. Thus the
review identified a need for additional European research
in drinking environments, and provided valuable meth-
odological support for such research.
The studies identified through the review had associ-
ated numerous physical, social and staffing factors in
drinking environments with higher or lower alcohol con-
sumption, alcohol access and alcohol-related problems
(Tables 1 and 2). Factors that appeared particularly
important in contributing to alcohol-related problems
included a permissive environment, discounted drinks
promotions, poor cleanliness, crowding, loud music and
poor staff practice. However, study findings were not
always consistent. For example, while several studies had
found associations between crowding and aggression
[27,29,30,32,58,62], one Australian study that had
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evaluated an intervention to reduce harm in drinking
environments reported that reduced aggression had
occurred alongside increased crowding [35,36]. Further,
while crowding was linked to increased intoxication in a
Canadian study [20], it has also been associated with
reduced over-serving to pseudo-drunk customers (United
States [44], Sweden [40]). Crowding is thought to con-
tribute to increased aggression by increasing agitators
such as discomfort, frustration, bumping and shoving
[17]. In Australia, the effects of crowding on aggression
were thought to have been offset by improvements in
other factors, such as reduced permissiveness, reduced
drinks promotions and improved staff practices [35]. In
Sweden, researchers suggested that higher over-serving
in less crowded venues may have been due to financial
reasons, with venues that have fewer patrons being less
likely to turn customers away [40].
Of the European studies identified, six had used some
form of observational research and two had used the
Canadian research tools. These studies, conducted by
Forsyth et al. in Glasgow, used naturalistic observation
first in pubs [69] and then in nightclubs [70]. The pub
study findings were largely consistent with international
research (Table 2); venues that had more environmental
risk factors (as identified in international studies) were
found to have higher levels of aggression/police-reported
crime. However, findings from the nightclub study
showed some differences. For instance, while illicit drug
use was associated with increased aggression in interna-
tional studies, in the UK study higher aggression was
associatedwith lower illicit drug use. Some of these effects
may be related to the types of drugs being used in differ-
ent environments. For example, in the United Kingdom
ecstasy use is associated closely with nightclubs focused
around dance music [75]; the drug is valued by users for
its empathetic and socializing functions, and has been
associatedwith lower levels of alcohol use and aggression
[70,74]. Conversely, cocaine, with shorter-term stimu-
lant effects, is used in a wider range of licensed premises
[75], often in combination with alcohol, and has been
associated with increased aggression [74]. Contrary to
other research, the Scottish nightclub study also found
higher police-reported crime in venues that did not have
an ‘unhealthy ambience’ (a combined variable covering
physical factors such as poor ventilation, noise and
crowding). Here, authors noted that the type of music
played in a venue could override consideration for decor,
with the overall risk of disorder in nightclubs largely
being related to clientele and music style [70].
Despite the smaller literature base in Europe, most
European studies had been conducted within the last
decade, while the majority of non-European studies had
taken place more than a decade prior to the review. This
suggests a growing awareness and interest in preventing
alcohol-related harm in pubs, bars and nightclubs in
Europe, but also a general need for further research in
modern drinking venues. Drinking behaviours, nightlife
environments and their management change over time,
and can vary widely between countries. Further, some
European countries (e.g. United Kingdom) have strict
regulations governing the operation of bars and night-
clubs, whereas elsewhere legislation and its enforcement
can be more relaxed (e.g. Slovenia has no formal alcohol
licensing system). Such factors can affect both the find-
ings of studies in these countries and their relevance in
different nightlife settings. For example, several non-
European studies and one early UK study have associated
the presence of door supervisors in bars and nightclubs
with increased aggression, and stressed the need for such
security staff to be trained. Currently in the United
Kingdom, however, the employment of door supervisors
in late night drinking establishments is typically manda-
tory, and a national registration scheme requires all indi-
viduals working as door supervisors to have undertaken a
recognized training course. Consequently, the presence of
door supervisors may no longer be considered as a risk
factor in late-night drinking environments in the United
Kingdom, yet their behaviour and attitudes are likely to
remain influential. Also in the United Kingdom, licensing
regulation permits local authorities to apply conditions to
individual drinking environments based on their experi-
ence of crime and disorder. This can include, for example,
a requirement to check age identification, use safer (e.g.
non-glass) drinking vessels, install closed-circuit televi-
sion cameras (CCTV) and monitor crowding. Thus, while
in some drinking environments these practices may be
signs of social responsibility, in others they may be reac-
tive measures introduced to address existing alcohol-
related problems.
Findings from this review demonstrate the complexi-
ties that can be involved in studying and understanding
drinking environments and their impacts on alcohol-
related harm across different social, economic, cultural
and legislative environments. Developing understanding
of the impact of environmental factors in modern bars
and nightclubs requires a multi-centre study that incor-
porates intelligence on bothmicro-level (i.e. environmen-
tal factors in bars and nightclubs) and macro-level (e.g.
national legislation) aspects of drinking environments.
Europe provides a diverse environment for implementing
such a study, with nightlife behaviours, management of
drinking environments and environmental factors in
bars and nightclubs varying widely [76]. Using the expe-
rience gained through research identified in this review,
AMPHORA will undertake such a study in the Nether-
lands, Slovenia, Spain and the United Kingdom. The
study will build upon existing knowledge and experience,
and utilize internationally developed and tested research
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methods and tools, amended as appropriate to meet the
needs of modern drinking environments. The study
methodology will consist of nationalistic observation
using an environmental assessment tool that rates envi-
ronmental factors in drinking venues and provides a
method of systematically recording incidents of alcohol-
related harm. Details of these methods, their implemen-
tation in various settings and their limitations have
been published widely [19–25,32–37,58,69,70]. The
AMPHORA studywill be the first attempt to conduct such
a study in multiple countries, and consequently imple-
mentation of the study will involve some additional
challenges. For example, the bar selection process must
ensure that a valid sample is achieved across research
sites, targeting a similar age group and representing both
low- and high-risk bars to ensure variance among envi-
ronmental factors and alcohol-related harms. Particular
attention will need to be provided to researcher training
in order to address cultural differences in identifying
drunkenness and measuring environmental factors, and
to encourage consistent recording of data. To increase
understanding of levels and patterns of alcohol use and
harm in the participating nightlife environments, addi-
tional research methods will be used. These will include a
short survey and breathalyser test implemented among
nightlife users in streets surrounding the research bars
[77] and interviews with key stakeholders in the four
research sites.
The study findings will seek to inform alcohol policy
regarding the development and management of drinking
environments in Europe. A well-developed and -managed
nightlife can play an important role in the relaxation of
individuals, the socialization of communities and the eco-
nomic regeneration of towns and city centres. However,
when poorly managed, pubs, bars and nightclubs can
become a focus for drunkenness, public disorder, vio-
lence, injury and crime. This study will contribute to the
growing body of evidence that relates the structure and
management of bars to the health and safety of their staff
and patrons and provide intelligence specific to European
settings. Such evidence should be utilized to ensure that
future nightlife development is not dictated solely by
economic drivers, but includes health, crime and social
inclusion as critical criteria.
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of blood alcohol levels in UK nightlife and their 
relationships with drinking behaviours and 
observed signs of inebriation
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Abstract
Background: Management of nightlife in UK cities focuses on creating safe places for individuals to drink. Little is 
known about intoxication levels as measuring total alcohol consumption on nights out is complicated by early 
evening interviews missing subsequent consumption and later interviews risking individuals being too drunk to recall 
consumption or participate at all. Here we assess mixed survey and modelling techniques as a methodological 
approach to examining these issues.
Methods: Interviews with a cross sectional sample of nightlife patrons (n = 214) recruited at different locations in three 
cities established alcohol consumption patterns up to the point of interview, self-assessed drunkenness and intended 
drinking patterns throughout the remaining night out. Researchers observed individuals' behaviours to independently 
assess drunkenness. Breath alcohol tests and general linear modelling were used to model blood alcohol levels at 
participants' expected time of leaving nightlife settings.
Results: At interview 49.53% of individuals regarded themselves as drunk and 79.43% intended to consume more 
alcohol before returning home, with around one in ten individuals (15.38% males; 4.35% females) intending to 
consume >40 units (equal to 400 mls of pure alcohol). Self-assessed drunkenness, researcher observed measures of 
sobriety and blood alcohol levels all correlated well. Modelled estimates for blood alcohol at time of going home 
suggested that 71.68% of males would be over 0.15%BAC (gms alcohol/100 mls blood). Higher blood alcohol levels 
were related to drinking later into the night.
Conclusions: UK nightlife has used substantive health and judicial resources with the aim of creating safer and later 
drinking environments. Survey and modelling techniques together can help characterise the condition of drinkers 
when using and leaving these settings. Here such methods identified patrons as routinely getting drunk, with risks of 
drunkenness increasing over later nights. Without preventing drunkenness and sales to intoxicated individuals, 
extended drinking hours can simply act as havens for drunks. A public health approach to nightlife is needed to better 
understand and take into account the chronic effects of drunkenness, the damages arising after drunk individuals leave 
city centres and the costs of people avoiding drunken city centres at night.
Background
In many countries, developing a safer nightlife has
become synonymous with reducing violence, accidents
and other immediate threats to health and well-being in
town and city centres [1,2]. Safety initiatives often include
elements such as high visibility policing, security staff
located at late night transport points, improved street
lighting, closed circuit television cameras and strict
enforcement activity targeted at bars associated with
alcohol-related crime [3,4]. Such measures aim to dis-
courage the illegal and anti-social behaviours frequently
associated with heavy drinking, but can allow such drink-
ing to continue unabated. Thus, individuals who have
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Page 2 of 8drank heavily or who consider themselves drunk can
often continue to participate in nightlife so long as they
do not create a major disturbance, or until their increas-
ing intoxication puts their own safety in obvious and
immediate danger (e.g. they cannot walk) [5,6]. In con-
trast, less investment has focused on initiatives to prevent
the underlying cause of many nightlife problems, i.e.
drinking to intoxication. Sales regulations can prevent
individuals buying alcohol when they are overtly intoxi-
cated but these can be ignored by vendors due to factors
including commercial pressure to sell alcohol, low aware-
ness or personal responsibility by bar staff, and difficul-
ties identifying and refusing service to drunk customers
[7-9]. Campaigns targeting heavy drinkers can warn of
the acute harms of drunkenness (e.g. sexual assault,
injury) and provide harm reduction advice (e.g. encour-
aging consumption of non-alcoholic drinks alongside
alcoholic ones), but typically such advice does not set or
suggest any upper alcohol limits for a drinking session
[10].
Managing rather than preventing drunkenness in
nightlife places considerable pressures on public services
through high cost policing [11,12] and treatment for
those intoxicated or injured [13]. Moreover, the success
of such management strategies is often measured by lev-
els of violence and injury recorded in public nightlife set-
tings [3,14,15]. Frequently, it ignores harms that may
occur when people return to residential areas (e.g. subse-
quent public disturbances) or within individuals' homes
(e.g. alcohol-related domestic violence, child abuse and
fires [16-18]). Furthermore, dangers to drinkers' proximal
health (e.g. alcohol-related asphyxia at home), employ-
ment (e.g. next day absenteeism and workplace injuries)
and longer term well-being (e.g. alcohol-related liver dis-
ease) are also excluded from assessments of nightlife
safety.
The UK has a well established culture of heavy drinking
in nightlife settings [19]. Despite this, there is relatively
little information available on either self-assessed, inde-
pendently observed (i.e. observed sobriety) or biologically
measured (i.e. blood alcohol level) drunkenness in night-
life environments [20,21]. The paucity of such informa-
tion leads to no clear understanding of what constitutes
drunkenness, the health dangers that getting routinely
drunk represent, or how regulations to reduce drunken-
ness in night time environments (e.g. no sales to intoxi-
cated individuals) might be implemented. While the UK
has laws restricting alcohol sales to drunk individuals,
these are rarely enforced [22]. Further, despite extending
licensing hours to avoid binge drinking sessions just prior
to bars closing, there is a lack of work examining changes
in drunkenness (rather than crime or injury) in nightlife
settings resulting from later opening hours [23]. Here, we
have undertaken a study across three UK cities to explore
self-assessed, independently observed and biologically
measured drunkenness in nightlife patrons during their
nights out. While other studies have used cross-sectional
surveys combined with breath alcohol tests to explore
relationships between blood alcohol levels, sobriety and
alcohol consumption [20,21,24,25], interpreting such
methods is complicated by early evening interviews miss-
ing subsequent consumption and later interviews risking
individuals being too drunk to recall consumption or par-
ticipate at all. Here we use direct empirical measures
combined with modelling techniques to calculate the
state of inebriation in which individuals are likely to
return home and how this relates to drinking behaviours,
demographics and the time at which people leave city
centres.
Methods
Three major city centres in the North West of England,
each with a well developed nightlife, were utilised as
study sites (Liverpool, Manchester and Chester). Teams
of two researchers accompanied by a supervisor worked
on Friday and Saturday nights in March and April 2009
between 8pm and 2am. Recruitment of participants used
a structured approach with two teams working in parallel
and using a series of different locations within each city
for periods of one to two hours at a time (target sample n
= 200). However despite sampling occurring across each
city's nightlife areas, participants were not expected to be
a representative sample but rather a prospective sample
indicative of the range of individuals engaged in recre-
ational drinking in nightlife settings. Participants com-
pleted a short anonymous questionnaire and undertook a
breath alcohol test (BrAT). The questionnaire examined:
quantities of alcohol consumed to the point of survey (by
type of beverage); whether individuals had preloaded
before going out that night (e.g. drank alcohol at their
own or a friend's home); age; height; and whether respon-
dents felt drunk or believed they were above the legal UK
limit for drink-driving (80 milligrams of alcohol per 100
millilitres of blood; 0.08%BAC; blood alcohol concentra-
tion). The survey also explored how many hours had
passed since the beginning of their drinking session, the
time since they last ate a meal, the time at which they
would typically expect to leave the nightlife setting and
how much more alcohol they intended to consume before
leaving. All questionnaires were completed by research-
ers on behalf of participants through an interview pro-
cess.
Participant recruitment
All individuals out for recreational purposes and drinking
alcohol were eligible for inclusion in the survey. Of those
individuals approached by researchers, all identified that
they fulfilled these criteria and therefore none were138
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and to accommodate ethics relating to informed consent,
individuals showing severe signs of inebriation were
excluded. To assess levels of drunkenness, all potential
participants were visually assessed by researchers
through a tool incorporating measures used by police and
in previous studies [20]. Prior to being approached, indi-
viduals were monitored for steadiness on their feet (stag-
gering, swaying) and loud or aggressive talking (Likert
scale; 1 = none to 5 = strong signs). Individuals scoring
four or more in any category were not approached. For
those approached and agreeing to participate, further
measures (difficulty focusing, slurring words, incoherent
speech, glazed eyes and close talking distance) were
assessed on the same scale throughout the interview pro-
cess. Calculating the total number of individuals excluded
due to severe inebriation was not possible as no record
was kept of those individuals who were so inebriated (e.g.
could not walk) that they would clearly fail on any sobri-
ety assessment. Researchers also made visual assessments
of participants' build on a scale of 1 to 5 (1 = very slight, 5
= heavy build). Researchers were trained in the applica-
tion of these assessments in order to improve grading
consistency. A total of 271 eligible individuals were
approached for the study, of which 57 (21.03%) declined
to take part before the purpose of the research was
explained to them. None subsequently refused once the
study had been explained. Overall, a final sample of 214
took part in the survey (n = 111, 65, 38 in Liverpool,
Manchester and Chester respectively).
Measuring blood alcohol concentrations
Participants were recruited and interviewed in streets
outside nightlife areas and around transport points (e.g.
bus and taxi ranks). A BrAT was conducted on all partici-
pants using the Lion Alcometer® 500 Breath Alcohol Kit, a
variation of the model used by UK police [26] and other
law enforcement agencies. To comply with BrAT require-
ments, the study process was designed to ensure suffi-
cient time had passed (20 minutes) for any alcohol in the
participants' mouths to have absorbed prior to breath
testing, and participants were requested not to smoke
during interview [27]. Each participant was provided
with their own mouthpiece, which was discarded safely
once used. The analytical response time of the test is typ-
ically within 30 seconds and BrAT test scores were imme-
diately provided to participants, as well as being recorded
by researchers. For the purposes of analysis BrAT results
were converted into %BAC (according to established UK
ratios) as this is a more commonly used and legally refer-
enced measure [28]. Reported alcohol products con-
sumed were converted into standard UK units (1 unit = 8
grams or 10 ml of pure alcohol) using published figures
for alcohol contents (e.g. single shot of spirits = 1 unit;
bottle of lager = 1.5 units; standard glass of wine = 2 units
[29]).
Modelling final blood alcohol
Most individuals surveyed (79.43%) had not completed
their planned alcohol consumption for that night (and if
they had may have been too intoxicated to fulfil inclusion
criteria). Significant relationships between %BAC and all
variables measured at the time of interview, e.g. demo-
graphics, body size, units consumed and drinking rate,
were estimated with General Linear Models (GLM) [30].
All continuous variables were log transformed and in the
final model no demographic or body size variables were
significant (Table 1). Individuals had already provided
details of how much longer they would expect to remain
out drinking and their estimated additional alcohol con-
sumption over the remainder of their night out. By add-
ing these to measures of hours drinking, units consumed
and hours since having eaten a meal at time of interview,
new estimated final total units consumed, total hours
drinking, average drinking rate and hours since having
eaten a meal for their entire session (i.e. up to point of
expected home time) were calculated. For each individual
these data were then used within the model to estimate
final %BAC at their expected time of departing the night-
life setting.
Statistical analyses
All data were entered into, and analysed using, SPSS
(V15). Statistical analyses utilised chi-square, ANOVA
Table 1: General linear model for prediction of blood alcohol levels
Model items Estimate SE F P
Intercept -1.8844 0.07 631.7 <0.001
Log units per hour 0.6369 0.09 53.47 <0.001
Log hours drinking 0.7333 0.07 112.8 <0.001
Log hours since ate 0.1595 0.05 9.087 <0.005
Age, sex, height, build, city and preloading were also included in the stepwise model but only hours drinking, drinking rate and hours since 
eating a meal were significantly related to %BAC at interview. The final model accounted for 40.02% of the variance. Degrees of freedom: 
Model = 3; Intercept = 1; Log units per hour = 1, Log hours drinking = 1, Log hours since ate = 1; Error = 207. SE = standard error139
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pool John Moores University Research Ethics Committee.
Results
Samples did not differ between study sites in mean num-
ber of hours drinking, total units consumed, units con-
sumed per hour (units/hr) or mean %BAC at time of
interview (Additional file 1). Mean values for males were
higher than females for each measure (Additional file 1).
Those who reported preloading before arriving in city
centres had consumed more units of alcohol although dif-
ferences in %BAC (between those who did and did not
preload) just failed to reach significance (Additional file
1). However, %BAC, hours drinking and total units con-
sumed were positively associated with self-reported feel-
ing drunk, while %BAC and units consumed were also
associated with having recently eaten a meal (specifically
in the last four hours; Additional file 1). Build and age
were not related to any measures of drinking behaviour
or %BAC. While height was related to number of units
consumed, units/hr and %BAC, this was primarily due to
its relationship with sex. Thus, when analysed separately
by gender, no measures of drinking behaviours were sig-
nificantly related to height, and %BAC only differed by
height category in females (ANOVA, F3,90 = 2.857, P <
0.05). All individuals, regardless of %BAC, were informed
about their BrAT results and whether the reading was
above or below UK legal driving limits. Only 3.55% stated
that they would drink less as a result of knowing their
%BAC (mean %BAC = 0.15) with 24.87% saying they
would drink more (mean %BAC = 0.12) and 71.57% say-
ing it would have no effect (mean %BAC = 0.11; %BACs
were not significantly different between groups, ANOVA,
F2,194 = 0.922, P = 0.399).
Additional file 2(a-d) compares the distribution of units
consumed, hours drinking and units/hr as well as %BAC
at time of interview (actual) and at planned time of leav-
ing city centres (home time) for males and females sepa-
rately. For both sexes there was no significant difference
between drinking rate during the period up to being
interviewed and the rate estimated for the whole evening
up until home time (Additional file 2c). However, in both
males and females estimated %BAC was higher at home
time compared with measured %BAC at time of interview
(Additional file 2d). Across all measures of drinking
behaviour and %BAC, males' home time estimates were
significantly different to females', with higher %BACs,
units drank, hours drinking and units/hr in males (Addi-
tional file 2a-d). Mean predicted %BAC for males at home
time was 0.19 (95%CIs, 0.17-0.20) and for females 0.13
(95%CIs, 0.11-0.14) and total units consumed were 27.43
(95%CIs, 24.68-30.18) and 16.17 (95%CIs, 13.84-18.49)
respectively. For those who preloaded (vs those who did
not preload) the estimated total time drinking (mean
hours, 9.40 vs 7.77, ANOVA, F1,208 = 8.47, P < 0.005), total
units (mean units, 25.97 vs 18.63, ANOVA, F1,207 = 14.77,
P < 0.001), units/hr over the whole drinking session
(mean units/hr, 2.95 vs 2.38, ANOVA, F1,203 = 6.91, P <
0.01) and expected %BAC at home time (mean %BAC,
0.18 vs 0.14, ANOVA, F1,201 = 16.32, P < 0.001) were all
significantly higher.
Levels of %BAC at interview were strongly related to
observational sobriety measures. Proportions of individ-
uals showing signs of each drunkenness measure (score ≥
2) increased significantly with measured %BAC (Addi-
tional file 3). Thus, only 15% of those with a %BAC of ≤
0.05 were showing signs of unsteadiness on their feet
compared with all of those with a %BAC >0.25. Similarly
figures for slurring speech during interviews rose from
22.50% to 100% respectively. Furthermore, self-assessed
drunkenness was strongly related to %BAC. Half (49.53%)
of participants reported feeling drunk at interview,
increasing from 10.00% of those with %BAC ≤ 0.05 to
83.33% of those with %BAC >0.25 (Additional file 3). Self-
assessed drunkenness also correlated well with
researcher-observed measures with, for instance, 71.70%
of those assessed as unsteady on their feet self-reported
as drunk (Additional file 3).
Finally, the relationship between participants' expected
home time and predicted %BAC at that time was exam-
ined. There was a strong positive correlation between
%BAC and time leaving nightlife, increasing from a mean
of 0.09%BAC in those intending to leave before midnight
to 0.21%BAC in those intending to leave at or after 4am
(Figure 1).
Discussion
In order to examine relationships between alcohol con-
sumption and levels of inebriation in patrons of UK
nightlife, a cross-sectional survey of drinkers' %BAC and
drinking behaviours was undertaken in three UK cities.
Individuals who were already severely inebriated [21,31]
were excluded. This may have resulted in conservative
estimates of drunkenness and alcohol consumption.
However, our methods included many individuals who
assessed themselves as being drunk and who would
become drunk later in the night. Moreover, this did not
affect within-individual comparisons of drinking behav-
iours with observed, self-assessed and biologically mea-
sured (BrAT) drunkenness. Consequently, GLMs were
employed to calculate the %BAC of participants at their
point of departure from nightlife centres, frequently after
they would have drunk substantially more alcohol (Addi-
tional file 2). The explanatory variables in this observa-
tional study were restricted to demographic and self-
reported behavioural information, from which GLMs
explained 40% of the variation in %BAC. However, the140
Bellis et al. Substance Abuse Treatment, Prevention, and Policy 2010, 5:5
http://www.substanceabusepolicy.com/content/5/1/5
Page 5 of 8impact of the unexplained variance is likely to be miti-
gated by comparisons and conclusions being based on
mean %BACs rather than calculations for any individual.
Further, this methodology: achieved good compliance; is
likely to have allowed better recall than interviewing
more inebriated people at the end of the night [31]; and
resulted in reported consumption consistent with other
studies of similar populations [5]. Unlike in other studies,
our final model did not improve from the inclusion of sex
or body size and even forced inclusion of these measures
did not improve the variance explained [32-34]. However,
the model was developed using data from the same indi-
viduals to which it was subsequently applied and was
bespoke to real drinking environments rather than based
on laboratory like conditions. Thus, while other generic
models for calculating %BAC from consumption are
available [33], when used in comparable drinking envi-
ronments they have resulted in poorer predictions of
%BAC (e.g. only around 20% of variance explained [35]).
Importantly, when using the model predictions of %BACs
at home time, the vast majority of home time (estimated)
values for hours drinking (97.1%), drinking rates (100%),
hours since at a meal (97.1%) and %BAC (99.5%) were
within the observed range at interview. Therefore the
model was not extrapolating substantially beyond its
training values. Our %BAC measurements also relied on
the appropriate use of the BrATs. In particular, a period of
20 minutes is recommended between last drink and
breath analysis [27]. Consequently, our study was
designed to maximise time between drinking and BrAT,
with participants approached outside of drinking estab-
lishments, and then introduced to the study and inter-
viewed before %BAC was measured. Finally, there was no
control of whether, post-interview, individuals would
consume another meal before home time. However, indi-
viduals typically seek takeaway meals or other food at the
end of the evening and food consumption appears to have
made only a relatively small difference to %BAC (table 1)
compared with other factors in our model.
Even at interview and with study criteria excluding
those showing strong signs of drunkenness, 49.53% of
respondents assessed themselves as being drunk. At least
in our sample, drunkenness was a typical part of nights
out rather than, as sometimes suggested, limited to a few
individuals [36]. At home time, modelling suggests
%BACs will be considerably higher (Additional file 2d)
and drunkenness will be the rule rather than the excep-
tion. Given the patterns of alcohol consumption identi-
fied this is not surprising. By home time, 10.53% of
individuals (15.38% males; 4.35% females; Additional file
Figure 1 Relationship between expected home time and modelled blood alcohol concentration at home time. %BAC = blood alcohol con-
centration, gms alcohol/100 mls blood.141
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even at interview 20.00% of males and 21.28% of females
had drank more than the weekly alcohol limits (21 units,
males; 14 units, female [37]) recommended by the UK
government prior to the introduction of daily recom-
mended limits, and at home time these figures were esti-
mated to rise to 60.68% and 44.57% respectively. Excess
alcohol was often consumed over long drinking periods.
For males 21.18% of individuals were expecting to have
been drinking for more than 12 hours before returning
home. Time drinking, total units consumed and, to a
lesser extent, units consumed per hour were positively
related to preloading and resulted in preloaders having a
significantly higher predicted %BAC at home time.
As well as effects relating to preloading, our results are
consistent with extensions to licensing hours contribut-
ing to a higher prevalence of drunkenness (Figure 1). In
2005, licensing regulations in England and Wales changed
to allow alcohol to be sold 24 hours a day [38]. Although
most on- and off-licence establishments have not
adopted 24 hour opening, many have extended their
opening hours [39]. Here, those individuals intending to
utilise the later hours were also most likely to have the
highest %BACs (Figure 1). While our sample could not be
considered representative of all UK nightlife users, results
would at least support the hypothesis that later opening
hours can increase inebriation and our methodology pro-
vides a mechanism for subsequent tests of this relation-
ship. Already, police and health resources are stretched
into early morning hours to allow drunkenness to prog-
ress in relative safety and to respond when incidents
occur [12,40]. Importantly, high visibility policing and
easily accessible emergency health care may actually
encourage individuals to get drunk in the knowledge that
the immediate risks associated with drunkenness are sub-
stantially reduced [41,42].
As technologies such as those employed in this study to
measure %BAC (BrAT) become more accessible and
affordable they may create an additional pressure to con-
sume more alcohol. Only 3.55% of individuals said they
would reduce their drinking once informed of their
%BAC while nearly one in four individuals thought they
would drink more. While this phenomenon needs more
study, individuals in the UK can feel that an important
feature of a night out drinking is to become drunk. A
measured %BAC close to, or even under, the legal driving
limit may appear to some drinkers as inconsistent with
such an objective and consequently provide an incentive
to drink more. Commercial use of BrATs to encourage
individuals to drink more has already been attempted in
some bars in the UK [43] and similar problems have been
seen elsewhere [3]. Such tests also pose a danger for
drink-driving. In our sample, of those below the legal
maximum %BAC for driving in the UK (0.08%BAC),
18.31% considered themselves drunk (Additional file 3)
but on BrAT realised that they could still legally drive a
car. Consequently, easy access to BrAT in night time envi-
ronments may increase the risk of those who feel drunk at
lower blood alcohol levels attempting to drive home in
the knowledge they are under the legal blood alcohol
limit. Self-reported drunkenness was less common (10%,
Additional file 3) in those within the typical European
driving limit (up to 0.05%BAC) than in those between
0.05%BAC and the UK limit, where 29.03% considered
themselves drunk (Additional file 3). Thus, moves to a
lower legal %BAC limit for driving in the UK [44,45]
could help prevent drunks driving, with less people who
feel drunk identifying (e.g. through BrAT) that they are
legally allowed to drive.
In our sample, half (51.16%) of those who considered
themselves drunk at interview intended to consume more
alcohol that night. In the UK and elsewhere it is illegal to
sell alcohol to those who are drunk. However, research
suggests that such laws are often ignored through, for
example, commercial pressures to sell alcohol, low aware-
ness and responsibility among bar servers, and difficulties
recognising and refusing service to drunks [7-9]. Impor-
tantly, those breaking the law are rarely identified and
penalised; in 2007 available data show just one individual
(out of just seven proceeded against) was found guilty of
selling alcohol to a drunk person in England and Wales,
with 81 penalty notices for disorder (PNDs) issued for the
same offence [22] (PNDs can be issued by police for cer-
tain alcohol-related offences, carrying a fine of £50-£80 to
the offender). Findings here identify that a series of rela-
tively simple behavioural observations are strongly corre-
lated with drunkenness and %BAC (Additional file 3). Of
those both unsteady on their feet and with a %BAC over
0.20, 83.33% self-assessed as drunk. Our results, and
those of others, suggest that simple diagnostic observa-
tions of drunkenness (with or without BrAT measures)
could be developed for nightlife settings and imple-
mented by trained door and bar staff [20]. Along with
such training, measures would have to be implemented to
ensure staff feel confident about their own safety when
refusing entry to a premises or service to a drunk and
potentially aggressive individual. Critically however, such
measures run counter to commercial interests. Thus,
much of the alcohol sold in night time environments is
consumed by those who are already drunk and, to a large
extent, the economic viability of many late night busi-
nesses in the UK relies on patronage by drunks. Conse-
quently, measures to reduce alcohol sales to drunk
individuals are unlikely to be adopted unless made man-
datory. However, properly implemented such measures
could substantially reduce the number of drunk individu-
als who continue to access alcohol in nightlife environ-
ments and result in fewer highly inebriated individuals142
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requiring health and judicial attention.
Conclusions
Cities in the UK have adopted costly nightlife strategies
aimed at protecting patrons from immediate alcohol-
related harms, and controlling violence and other anti-
social behaviour. Implementing safety measures in night-
life environments is crucial to protecting public health,
yet without reasonable efforts to reduce nightlife alcohol
consumption such measures may simply result in safer
environments for drunks. Typically, assessment of night-
life uses police and emergency department data but
ignores the underlying trends in excessive alcohol con-
sumption. Here we have explored a novel method to
expose underlying drinking behaviours and their progres-
sive relationship with drunkenness during nights out. In
particular, this approach provides a method for examin-
ing the more extreme levels of alcohol consumption asso-
ciated with drinking into the early hours of the morning
without either exposing researchers to highly inebriated
consumers with poor recall or relying on estimations
based on data from largely artificial, controlled and unre-
lated environments [46]. Although only preliminary,
results using this methodology suggest, for instance, that
preloading (typically with cheaper alcohol [5,47]) and
drinking later into the night may be associated with
higher levels of drunkenness in city centres. Initiatives
informed by such intelligence may not only reduce acute
harms and anti-social behaviours but also allow many
adults who deliberately avoid heavy drinking cultures to
re-engage with their city centres at night [48].
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ABSTRACT
Aims To explore differences in alcohol consumption and negative nightlife experiences between young people who
drink prior to attending city nightlife venues and those who do not drink until reaching bars and nightclubs. Design,
setting and participants A cross-sectional survey of 380 young people (aged 18–35 years) in bars and nightclubs in
a large city centre in the North-west of England. Measurements An anonymous questionnaire explored participants’
basic demographics; frequency of utilizing nightlife; quantities of alcohol consumed prior to and during a typical night
out in the city; and negative experiences in the city’s nightlife in the previous year [fighting, being verbally abused,
being sexually molested (e.g. groped) and being too drunk to walk]. Findings Participants who reported drinking
prior to attending nightlife (e.g. at their own or a friend’s home) reported significantly higher total alcohol consumption
over a night out than those not drinking until reaching bars and nightclubs. Over a quarter (26.5%) of female and
15.4% of male alcohol consumption over a night out occurred prior to attending nightlife. Individuals who drink before
going out were over four times more likely to report drinking >20 units on a usual night out and 2.5 times more likely
to have been involved in a fight in the city’s nightlife during the previous 12 months. Conclusions Measures to tackle
drunkenness and alcohol-related violence in nightlife should expand beyond those targeted solely at nightlife environ-
ments. Continued disparities in pricing and policing of alcohol between on- and off-licensed premises may increase
at-home drinking prior to nights out and alcohol-related problems in residential areas.
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INTRODUCTION
Preventing binge drinking and drunkenness in young
people is an increasing global concern. Such drinking is
particularly high in the United Kingdom [1,2]: by the age
of 15 over a third of English schoolchildren drink at least
weekly and 41% drink to get drunk [3]. This binge drink-
ing culture extends to young adults, who prioritize par-
ticipation in alcohol-focused nightlife for socializing and
relaxing [4,5]. However, excessive drinking is linked to a
wide range of health and social problems [6–8], espe-
cially violence [8–10]. Studies show that those who drink
in greater quantities, drink more frequently and visit
public drinking venues more often [11] are at increased
risk of violence [12–14], and that intoxication is associ-
ated with increased aggression and severity of injury
[15,16]. Availability of cheap alcohol is linked to greater
consumption [17] and drinking venues that are poorly
managed, uncomfortable and tolerant towards drunken-
ness experience higher levels of aggression [15,18,19].
Based on such evidence, interventions to reduce
drunkenness and related problems in young people focus
frequently upon nightlife environments. In the United
Kingdom, vast resources are channelled into increasing
security in nightlife areas [e.g. additional policing, closed
circuit television (CCTV)] and improving practice in
drinking venues (e.g. award schemes for good manage-
ment) [20]. While such interventions have helped to
reduce alcohol-related violence [18,21,22], they are not
intended to reduce alcohol consumption per se. Further,
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limiting alcohol harm reduction to nightlife environ-
ments neglects the roles played by other drinking loca-
tions and alcohol retailers in drunkenness and related
problems. For example, young people often consume
alcohol at home before a night out [6,23,24]. Alcohol
can be purchased typically from off-licensed premises
(e.g. shops, supermarkets) at substantially lower prices
than on-licensed premises (e.g. bars, nightclubs, restau-
rants) [25], and trends in Britain show that off-licensed
purchases account for an increasing proportion of
alcohol sales [26].
To date, little research has examined pre-nightlife
alcohol use and its impacts upon overall consumption
and problems during a night out. Here we explore differ-
ences in quantities of alcohol consumed and negative
nightlife experiences between those who drink before a
night out (e.g. at their own or a friend’s home) and those
who do not use alcohol until reaching nightlife venues.
METHODOLOGY
A short, anonymous questionnaire was developed for an
exploratory study of young people’s experiences of night-
life in a city centre in North-west England. Questions
included: basic demographics; frequency of visiting pubs,
bars and nightclubs; alcohol consumed prior to and
during a typical night out; days consuming alcohol in the
last week and experiences in the city’s nightlife over the
previous 12 months [being involved in a fight, sexually
molested (e.g. groped), too drunk to walk, verbally
abused]. The questionnaire was piloted among 100 indi-
viduals in eight bars in February 2006. Pilot results
showed good completion and consistency across most
variables, although three questions were removed and
five added to clarify responses. For the main study, all
on-licensed pubs and bars in the city centre were grouped
according to their location in one of eight nightlife zones
and 10% of venues from each zone were selected ran-
domly. Where venues were unwilling (n = 4) or unable
(n = 7, e.g. through closure) to participate, further venues
in the same zone were selected randomly. The study ran
from July to October 2006 in 18 venues. Questionnaires
were administered opportunistically by researchers
(5 p.m.-11 p.m., Mondays, Wednesdays, Thursdays,
Fridays, Saturdays) who approached patrons who
appeared to be aged 18–35 years. Potential participants
were asked if they had time to complete a short survey
(n = 499). Those who assented (n = 424/499; 85%) were
given an explanation of the survey, assurance of ano-
nymity, and asked if they would participate (compli-
ance = 100%). The questionnaire was completed by
researchers interviewing participants on a one-to-one
basis. Researcher training included methodologies to
measure alcohol consumption by assisting respondents
in understanding quantities, sizes and types of drinks.
Researchers stressed that consumption estimates should
relate to a usual, complete night out in the city centre
rather than just a casual pub or bar visit, and should not
simply describe the night of interview, allowing collection
of data on individuals’ typical nights out. Data were
entered into SPSS and alcohol consumption data was
converted to units as: one pint of lager/cider = 3; one
single shot of spirits = 1; one bottle of alcopop = 1.5; one
large glass of wine = 3 [27]. Prior to statistical analysis,
44 questionnaires were excluded; 21 were outside the
study age range (18–35) and 23 due to inconsistencies in
answers (thus n = 380/499; 76%).
RESULTS
Approximately half (52.1%) the sample was male, mean
age was 24.3 years, and most participants were
employed (Table 1). Most participants visited pubs, bars
or nightclubs at least weekly (83.9% anywhere; 65.3%
specifically in the city centre). Three-quarters (77.4%)
always drank alcohol when using the city’s nightlife.
Only 1.3% never drank alcohol on a night out and these
were excluded from further analyses. Over half of drink-
ers (57.6%) used alcohol before going on a night out
and genders did not differ significantly in units con-
sumed pre-nightlife (Table 1). However, in public drink-
ing premises, men reported drinking more than women
(20.1 cf. 12.0 units, F = 96.120, P < 0.001). Conse-
quently, total alcohol consumption (prior to and during
a typical night out) was significantly higher among men
(mean 23.7 units cf. 16.3 for women, F = 63.831,
P < 0.001). A quarter (26.5%) of all alcohol consumed
by females over a night out and 15.4% by males
occurred prior to reaching public drinking premises.
Among those drinking before going out, pre-nightlife
alcohol use accounted for 38.1% of females’ and 24.9%
of males’ total consumption.
While there were no differences in quantity of alcohol
consumed in pubs, bars and nightclubs between those
who drink before going out (15.8 units) and those who do
not (16.8 units, F = 1.709, P = 0.300), combining
alcohol use prior to and during a night out identified sig-
nificantly higher consumption among pre-nightlife
drinkers (22.7 cf. 16.8 units, F = 37.803, P < 0.001).
Overall, 10.5% of participants had been involved in a
fight in the city’s nightlife in the past 12 months, and
fighting was more likely among pre-nightlife drinkers
(13.4% cf. 6.9%, c2 = 4.070, P < 0.05). Such individuals
also reported higher prevalence of being sexually
molested (11.6% cf 5.0%, c2 = 4.944, P < 0.05) and too
drunk to walk (43.7% cf. 29.6%, c2 = 7.804, P < 0.01).
Logistic regression analyses were used to identify
factors independently related to negative experiences and
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high alcohol consumption (> 20 units; pre- and during
nightlife combined; Table 2). Here, those who drank pre-
nightlife were 2.5 times more likely to have been in a fight
and over four times as likely to drink > 20 units. Having
been too drunk to walk increased with the quantity of
alcohol consumed, while those drinking > 20 units were
more than twice as likely to have been sexually molested.
Students were significantly less likely to be involved in a
fight and to drink > 20 units than other participants.
Finally, those drinking on more than 1 day in the 7 days
prior to survey were more likely to have been in a fight in
the last 12 months, but with those drinking 2–4 days a
week being at greatest risk.
DISCUSSION
In the United Kingdom, binge drinking is defined fre-
quently as drinking more than double the recommended
daily limits (of 3 units for females, 4 units for males) [28],
and here more than 90% of both males and females
binged typically on a night out. In fact, for both sexes,
mean alcohol consumption exceeded total recommended
weekly alcohol limits (females 14 units, males 21 units)
[28]. Importantly, data show that individuals who drink
before attending nightlife consume significantly more
over a night out than those who do not, being over four
times more likely to report drinking > 20 units. Pre-
nightlife alcohol consumption may be undertaken to help
people prepare for a night out or to accelerate drunken-
ness [6]. It may also be motivated financially due to lower
off-licensed alcohol prices [25]. In this study, however,
pre-nightlife drinking does not appear to be a substitute
for consumption in nightlife; rather, those drinking before
a night out drink similar amounts while out to those who
do not.
Drinking before going out was associated with greater
involvement in fighting in nightlife [odds ratio (OR) 2.5;
Table 2]. However, total alcohol consumption was not
Table 1 Sample characteristics, nightlife experience and alcohol consumption behaviour, by gender.
All
n = 380
%
Male
n = 198
%
Female
n = 182
% P*
Age (years)
18–24 61.1 59.1 63.2 0.413
25–35 38.9 40.9 36.8
Occupation
Student 28.6 27.0 30.3 0.774
Employed 69.0 70.4 67.4
Unemployed 2.4 2.6 2.2
Frequency of visiting pubs, bars and nightclubs
< Once a month 3.7 2.0 5.5 0.179
1–3 days a month 12.4 10.1 14.8
Once a week 29.2 29.8 28.6
2–4 days a week 48.4 50.5 46.2
5+ days a week 6.3 7.6 4.9
Frequency of visiting pubs, bars and nightclubs in the city centre
< Once a month 13.9 12.1 15.9 0.721
1–3 days a month 20.8 20.2 21.4
Once a week 28.7 31.3 25.8
2–4 days a week 32.4 32.3 32.4
5+ days a week 4.2 4.0 4.4
Frequency of alcohol use during a night out in the city
Always 77.4 78.8 75.8 0.743
Usually 16.1 14.1 18.1
Occasionally 5.3 5.6 4.9
Never 1.3 1.5 1.1
Of those who drink in the city’s nightlife n = 375 n = 195 n = 180
% Drinking alcohol before a night out 57.6 55.4 60.0 0.366
Mean units consumed before a night out† 6.9 6.6 7.2 0.228
Mean units consumed in bars and nightclubs 16.2 20.1 12.0 < 0.001
Mean units consumed in total (prior and during the night out) 20.2 23.7 16.3 < 0.001
Percentages may not add up due to rounding. *Statistics utilize c2 for frequency comparisons and ANOVA for mean comparisons. †Limited to those who
drink before a night out, n = 108 males, 108 females.
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associated with fighting, suggesting that pre-nightlife
drinking may be a more important factor in nightlife vio-
lence than total consumption (which was linked to being
too drunk to walk and sexual molestation). This supports
findings elsewhere that the way in which people drink is
important in predicting violence [29]. Several studies link
intoxication to aggression [13,30] and individuals who
drink before going out may reach intoxication earlier,
thus spending longer periods in nightlife drunk and at
risk of aggression. Such drinkers may also have different
expectancies regarding drinking and aggression [31,32],
or be more attracted to venues that are permissive to
drunkenness and consequently linked with higher levels
of aggression [15,18].
In the United Kingdom, measures to tackle drunken-
ness and related violence have focused largely on nightlife
environments. In particular, pressures have been placed
on bar and nightclub management to improve practice
(e.g. train staff, end cheap alcohol promotions) and
prevent the harms associated with their customers’
drinking. However, while such interventions are impor-
tant, this study suggests that focusing measures upon
on-licensed retailers alone will be of limited effectiveness.
For example, discouraging cheap alcohol sales in bars
while permitting such sales in off-licensed premises may
simply encourage more home drinking pre-nightlife.
Here, those most affected would probably be young people
[33] and individuals from deprived communities who
have less expendable income (those already dispropor-
tionately affected by violence and alcohol) [34,35].
Increased pre-nightlife drinking may also reduce the
amount people can consume in on-licensed premises
before becoming intoxicated. Sale of alcohol to intoxi-
cated individuals is illegal in the United Kingdom, and
consequently bars and nightclubs may achieve fewer
legal sales yet remain responsible for managing drunker
customers. Further, entry refusal to intoxicated individu-
als could mean more drunk individuals on streets and
more antisocial behaviour. Reduced sales in on-licensed
premises may also lead managers to increase prices,
further promoting home drinking or to increase irrespon-
sible promotions (e.g. two-for-one offers) and cut costs
elsewhere (e.g. fewer staff). With nightlife safety mea-
sures such as high-profile policing and CCTV frequently
Table 2 Adjusted odds ratios† for negative nightlife outcomes in the city the previous 12 months and drinking more than 20 units in
a night out to the city.
Negative nightlife experiences in last 12 months
Usual night out
Drink > 20 units
(n = 369)
Involved in a fight
(n = 369)
Verbally abused
(n = 368)
Sexually molested
(n = 368)
Too drunk to walk
(n = 368)
AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI
Student
Yes (Ref) ** NS NS NS *
No 4.757 1.62–13.96 – – – 1.722 1.03–2.88
Days drank in last week
0–1 (Ref) * ** NS NS NS
2–4 4.718 1.38–16.10 3.366 1.64–6.93 – – –
5 or more 1.594 0.34–7.51 3.424 1.50–7.82 – – –
Drink alcohol before going out
No (Ref) * NS NS NS ***
Yes 2.575 1.22–5.45 – – – 4.481 2.73–7.37
Total units drank over a night out
1–10 (Ref) NS NS ** ** NA
> 10–20 – – 0.475 0.15–1.50 2.295 1.14–4.64
> 20 units – – 2.333 0.86–6.22 3.590 1.82–7.10
Gender
Male (Ref) NS NS *** NS ***
Female – – 6.697 2.65–16.90 – 0.198 0.12–0.32
Age (years)
25–35 (Ref) NS NS NS * NS
18–24 – – – 1.679 1.07–2.64 –
†Reference categories for each variable are identified with (Ref). Statistics utilize a stepwise backward conditional logistic regression analysis with
variables that are not significant (P = 0.05) being removed from the model and subsequently the model recalculated. Such factors are identified with ‘NS’.
Significance is shown as *P < 0.05, **P < 0.01, ***P < 0.001. The variable ‘total units drank over a night out’ refers to alcohol consumed both prior to
and during a night out; this variable was excluded from analyses for drinking over 20 units, marked ‘NA’. AOR = adjusted odds ratio
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absent in residential areas, pre-nightlife drinking may
also increase alcohol-related problems, including vio-
lence, in the communities where drinkers live and on
public transport as drinkers travel into nightlife areas.
Investment in better-managed drinking environments
has resulted in significant progress in creating safer
nightlife environments throughout the United Kingdom
[20]. However, the role played by other alcohol retailers in
intoxication and nightlife violence has largely been
neglected. Results presented here highlight the relation-
ships between on- and off-licensed alcohol consumption,
and how pre-nightlife drinking is associated with higher
consumption and violence during nights out. By asking
people to describe their typical nights out respondents
may have been affected by recall bias or even deliberately
misreported consumption. However, by sampling in
nightlife environments, individuals were prompted at
least temporally and contextually about nightlife con-
sumption. Remaining recall bias and misreporting effects
are likely to reduce estimates of consumption [36], and
consequently nights out (including pre-nightlife drink-
ing, where self-poured alcohol measures can be greater
than those served commercially [37]) could comprise
even higher levels of bingeing. Regardless of such factors,
our data show that those who drink pre-nightlife
consume more and are at greater risk of involvement in
nightlife violence. Consequently, there is a need to expand
measures to prevent nightlife drunkenness and violence
beyond pubs, bars and nightclubs. Such measures will
require work with off-licensed vendors to improve retail
practice (e.g. reducing irresponsible cheap promotions),
with consumers to encourage safer drinking at home,
and with public bodies including local authorities, crimi-
nal justice agencies and health services, who may not
recognize home drinking as a part of wider nightlife prob-
lems. Overall, a balanced approach to the control of on-
and off-licence sales should encourage alcohol consump-
tion in moderation in all environments. Without such an
approach, however, well-meaning initiatives to improve
city centres may simply push excessive drinking and
related problems, including violence, into home environ-
ments and local communities.
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